kitfei 


for  Stock  Hermetically  Sealed  Cooiponents 


RCOF  CASE 

length  . 

Width. 

Height 

Mounting  . 

Screws  . 4 

Cutout 

Unit  Weight . 


RC-50  CASE 

length  . . . 1  5/8 

'Width  ...1 5/8 

Sleight  2  5/16 

^Mounting  . 1  5/16 

lerews  . #6-32 

tutout  . —.1 1/2  DIa. 

Unit  Weight  . 8oz. 


length  . 

Width 

Height 

Screw  . 

Unit  Weight . 


The  impedance  roftngi  ore 
listed  in  itondord  monnnr. 
Obvioutly,  o  trontformnr  with 
o  15,000  ohm  primory  impod* 
one#  con  oporoto  from  o  tubo 
roprotontinp  o  tourco  impod* 
onco  of  7700  ohms,  otc.  In 
oddition,  Ironsformort  con  bo 
u»od  for  opplicotiont  diffor» 
inp  contidorobly  from  tho«o 
showoe  hooping  In  mind  thot 
impodonco  ratio  it  constant, 
lowor  tourco  Impodonco  will 
improvo  rotponio  ond  lovol 
rotingi .  e .  htghor  sourco  im* 
podoncowill  roduco  froqwoncy 
rongo  ond  lovol  rotinpe 


MINIATURE  AUDIO  UNITS. ..RCOF  CASE 


Application 

Mike,  picKup,  line  to  grid 


DC  In  Response 
Pri.,  MA  ±  2db.  (Cyc.) 


Max.  lovol  List 
dbm  Price 


TflAlOYY  50,200  CT,  500  CT* 


H-3 

Single  plate  to  single  grid 

TF1A15YY 

15,000 

60,000 

0 

50-10,000 

-i-  6 

13.50 

H-4 

Single  plate  to  single  grid, 

DC  in  Pri. 

TFIA15YY 

15,000 

60,000 

4 

200-10.000 

+U 

13.50 

H-5 

Single  plate  to  P.P.  grids 

TF1A15YY 

15,000 

95,000  CT 

0 

50-10,000 

-I-  5 

15.50 

H-6 

Single  plate  to  P.P.  grids, 
DC  in  Pri. 

TF1A15YY 

15,000 

95,000  split 

4 

200-10,000 

-fll 

1600 

H-7 

Single  or  P.P.  plates  to  line 

TF1A13YY 

20,000  CT 

150  600 

4 

200-10,000 

-1^21 

16  50 

H-8 

Mixing  and  matching 

TF1A16YY 

150  600 

600  CT 

0 

50-10,000 

i-  8 

15  50 

H'9 

82  '41;1  input  to  grid 

TFIAIOYY 

150/600 

1  meg. 

0 

200-3,000  (4db  ) 

-1-10 

16  50 

H-10 

10:1  single  plate  to  single 
grid 

TFIA15YY 

10,000 

1  meg. 

0 

200-3.000  (4db.) 

-fio 

15C/- 

H-n 

Reactor 

TFIA20YY 

300  Henries-0  DC 

50  Henrie$-3  Ma 

DC,  6,000  Ohms 

12C^ 

COMPACT  AUDIO  UNITS. ..RC-50  CASE 


No.  Application  Typo  Ohms 

515  Single  plate  to  2  grids,  can  TF1A15YY  15,000  split 

_ also  be  used  tor  P  P.  plates 

H-21  Single  plate  to  P.P.  grids,  TF1A15YY  15,000 

_ DC  in  Pri. _ 

H-22  Single  plate  to  multiple  line  TF1A13YY  15,000 


Sac.  Imp.  DC  In  Response 
Ohms  Pri.,  MA  ±  2dh.  (Cyc.) 

80,000  split  0  30-20,000 

80,000  split  8  100-20,000  j 


H-23  P.P.  plates  to  multiple  line  TF1A13YY  30,000  split 


TF1A13YY  15,000  50/200,  8  50-20,000 

_ 125/5(W _ 

TF1A13YY  30,000  split  50/200,  8  30-20,000 

_ 125'500“  BAl. 

TF1A20YY  450  Hys.-O  DC,  250  Hys.-5  Ms.  DC,  6000  ohms  . . . 
_ 65  Hys.-lO  Ma.  DC,  1500  ohms. _ 


-f23  23.00 
-f23  21.00 


SUBMINIATURE  AUDIO  UNITS. ..SM  CASE 


Nt.  AppticatlM 

M-30  Input  to  grid _ 

H-BI  Single  plate  to  single  grid, 

3;X _ 

H-32  Single  plate  to  line 

H>33  Single  plate  to  low 

Impedance 

M-34  Single  plate  to  low 
Impedance 

H‘3S  Reactor _ 


MIL  Rrl.  im 
Type  Ohm 

TFIAIOYY  50‘ 
TF1A15YY  10,000 

TF1A13YY  10,000* 
TF1A13YY  30,000 

TF1A13YY  100,000 


$t€.  Imp.  DC  ill  Response  Max.  level  list 
Ohms  RrL,  MA  ±  2db.  (Cyc.)  dbm  Price 


0  15010,000 
0  300  10,000 

3  3OO-10.QOO~ 
1  300-10,000 


-fl3  $13.00 
•fl3  13.00 


-fl3  13.00 
+1S  13.00 


TF1A13YY  100,000  60  .S  300  10.000 

TF1A20YY  100  Henries-0  DC.  50  Henries-l  Ma.  DC,  4,400  ohms. 


*  200  ohm  termination  can  be  used  for  150  ohms  or  250  ohms,  500  ohm  termination  can  be  used  for  600  ohms. 

**  200  ohm  termination  can  be  used  for  150  ohms  or  250  ohms,  125/500  ohm  termination  can  be  used  for  150, '600  ohms. 
***can  be  used  with  higher  source  impedances,  with  corresponding  reduction  in  frequency  range.  With  200  ohm  source, 
secondary  impedance  becomes  250,000  ohms . . .  loaded  response  is  -4  db.  at  300  cycles. 

••**can  be  used  for  500  ohm  load  . . .  25,000  ohm  primary  impedance  ...  1.5  Ma.  DC. 


.n 
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electronics 


SEPTEMBER  •  1952 

A  McGRAW.HILL 
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fttfLlX  RBSNATHON  FOK  UHF  TV — Connections  and  cooling  system  in  espefimental  setup  ol  tub*  developed  by 
engineers  at  Westingheuse  Research  Laboratories,  Fast  Pittsburgh  (See  p  116) . COVER 

FIGURES  OF  THE  MONTH . 

Includes  Electronics  Output  Index,  o  business  barometer  for  monogement 

INDUSTRY  REPORT . 

Top-level  news,  trends  ond  morket  interpretations 

EVOLUTION  OF  ELECTRONICS,  by  W.  C.  White . 

History  of  electronics  industry  is  charted  as  a  family  tree  on  which  branches  represent  mojor  tube  developments 

MAGNETIC  SORTING  OF  UNLABELED  FOOD  CANS,  by  D.  G.  Gumpertx . . 

Bottoms  of  empty  cons  ore  magnetized  in  patterns  in  fruit  cannery,  for  outomotic  sorting  offer  sealing  and  cooking 

TRANSISTOR  POWER  AMPLIFIERS,  by  Richard  F.  Shea . 

How  transistors  may  be  utilized  in  circuits  of  oudio  amplifiers 

LOW-POWER  DEFLECTION  FOR  WIDE-ANGLE  C-R  TUBES,  by  Carlo  V.  Bocciarolli . 

Norrow-neck  tube  and  tight-fitting  deflection  yoke  provide  better  deflection  power  efficiency 

SATURABLE  REACTORS  AS  R-F  TUNING  ELEMENTS,  by  E.  Newholl,  P.  Gomard  and  A.  Ainlay . 

Inductance  is  controlled  by  d-c  magnetization  of  ferrite  core 

REFLEX  RESNATRONS  SHOW  PROMISE  FOR  UHF  TV,  by  G.  E.  Sheppard,  M.  Garbuny  and  J.  R.  Hansen . 

Expcrimentol  tube  produces  2,600  watts  at  560  me  with  bandwidth  of  8  me 

PROJECT  VAGABOND,  by  Jean  W.  Seymour . 

Floating  Voice  of  Americo  rcloys  programs  from  fixed  stations 

ELECTRO-OPTICAL  SHUTTERS  FOR  BALLISTIC  PHOTOGRAPHY,  by  B.  James  Ley  and  Philip  Greenstein . 

High-sj>eed  projectiles  ore  photographed  when  trip-wire  triggers  lights  and  electronic  camera 

FABRICATING  CIRCUITS  ON  PLASTIC  BREADBOARDS,  by  John  H.  Bigbee . .  . 

Metal  components  heoted  by  a  soldering  copper  ore  stuck  into  o  plastic  sheet  that  holds  firmly  until  heated  again 

MEAN  SQUARE  VACUUM-TUBE  VOLTMETER,  by  Louis  A.Rosenthal  and  George  M.  Badoyannis . 

Instrument  uses  nonlineor  resistance  network  that  instantaneously  squares  input 

SYNTHETIC  WAVEFORMS  SPEED  WAVE  ANALYSIS,  by  Arthur  A.  Mahren . 

Complex  woveform  generator  aids  amplifier  designers 

FINDING  PHASE  SHIFT  WITH  SMITH  CHART,  by  K.  R.  Mackenzie . 

Rotation  of  vectors  gives  phose  and  magnitude  of  voltage  and  current  at  any  paint  on  line 

VIDEO  TEST  SIGNAL  GENERATOR,  by  H.  Borkan,  W.  C.  Morrison  ond  J.  G.  Reddeck . 

Provides  quick  ond  accurate  method  for  measuring  video  system  response 

NARROW-BAND  LINK  RELAYS  RADAR  DATA,  by  John  L.  McLucas . 

Video  bandwidth  is  compressed  to  2.3  kc  using  phototube  technique 

SIMPLIFIED  l-F  AMPLIFIER  DESIGN,  by  Essad  Tohan . 

Three  simple  steps  provide  complete  solution  with  oil  necessary  circuit  constants 

ULTRAVIOLET  TELEVISION  MICROSCOPY,  by  V.  K.  Zworykin,  L.  E.  Flory  and  R.  E.  Shrader . 

Technique  ollows  contrast  in  biologicol  materials  to  be  observed  directly 

CHART  SPEEDS  DESIGN  OF  FEEDBACK  AMPLIFIERS,  by  Norris  C.  Hekimian . 

Active  feedbock  is  found  using  normalized  gain  concept 

SERIES-RESONANT  HIGH-VOLTAGE  SUPPLY,  by  Peter  G.  Sulzer . 

Oscillator-type  d-c  supplies  use  series- resonant  voltage  step-up 

NOMOGRAPH  AIDS  FILTER  DESIGNERS  (Reference  Sheet),  by  John  L.  Glaser . 

Percent  ripple  in  power-supply  filter  output  is  found  graphically 
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Shown  Approximately  Twice  Size. 

Everything  you  need  in  standard  terminal  lugs 
.  •  •  or  made  to  your  own  specifications! 


C.T.C.  has  exactly  the  types  and 
sizes  of  terminal  lugs  you  want  ...  or 
will  quickly  make  them  to  your  specifi- 
CAtion.s  in  any  production  quantity. 
Very  likely  you’ll  find  what  you’re 
lacking  for  in  the  broad  C.T.C.  line  of 
standard  terminals.  There  are  28  dif¬ 
ferent  types,  each  available  in  varied 
shank  lengths. 

C.T.C.  standard  terminals  are  of 
silver-plated  brass,  coated  with  water 
dip  lacquer  to  keep  them  chemically 
clean  for  soldering. 

In  addition,  combination  screw  and 
solder  terminals  are  available  in  3 
sizes,  and  a  complete  line  of  phenolic  or 
ceramic  terminals  can  be  furnished. 

All  materials,  processes  and  finishes 
meet  applicable  govsnunant  spadfica* 


tions.  Finishes  include  hot  tinned, 
electro-tin,  cadmium  plate  or  gold 
plate  on  special  order.  In  the  event 
standard  terminals  don’t  meet  your 
needs,  C.T.C.  offers  a  special  consulting 
service  to  solve  your  solder  terminal 
problems  without  extra  cost  or  obliga¬ 
tion. 


For  all  specifications  and  prices, 
write  to  Cambridge  Thermionic  Cor¬ 
poration,  437  Concord  Avenue,  Cam¬ 
bridge  38,  Mass.  West  Coast  Manu¬ 
facturers  contact:  E.  V.  Roberts,  5068 
West  Washington  Blvd.,  Los  Angeles 
16  and  988  Market  Street,  San  Fran¬ 
cisco,  California.  _ 


CAMBRIDGE  THERMIONIC 
CORPORATION 


custom  or  standi 


teed  components 


C-TC 


Sm  Mr  U$Hm§  In  tln*tmmlt$  twyers’  OwWe 
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FIGURES  OF  THE  MONTH 


Year 

Previous 

Latest 

Ago 

Month 

Month 

RECEIVER 

PRODUCTION 

(Source:  RTMA) 

June '51 

May '52 

June '52 

Television  sets . 

326,547 

309,375 

361,152-p 

Home  Radio  sets . 

346,135 

404,515 

422,lS8-p 

Portable  sets . 

228,454 

128,351 

205,186-p 

Auto  sets  . 

494,202 

215,478 

246,909-p 

RECEIVER  SALES 

(Source:  Licensee  ligures) 

Apr.  '51 

Mar.  '52 

Apr.  '52 

Television  sets,  units 

285,498 

370,905 

349,015 

Electric  radio  sets,  units 

485,970 

380,846 

354,518 

Battery  sets,  units . .  . 

136,981 

68,339 

82,873 

Auto  sets,  units . 

1,057,484 

204,990 

235,651 

Television  sets,  value  . . 

$49,061,450 

$62,988,663 

$58,872,294 

Electric  radio  sets,  value 

$11,222,433 

$7,963,825 

$8,594,861 

Battery  sets,  value 

$2,592,267 

$1,332,640 

$1,495,919 

Auto  sets,  value . 

$26,076,566 

$5,912,217 

$6,700,718 

RECEIVING  TUBE  SALES 

(Source:  RTMA) 

June '51 

May  '52 

June '52 

Receiv.  tubes,  total  units 

27,667,099 

23,636,484 

24,365,462 

Receiving  tubes,  new  sets 

17,055,759 

15,807,449 

15,770,335 

Rec.  tubes,  replacement 

7,462,606 

4,178,292 

5,187,557 

Receiving  tubes,  gov't 

313,065 

2,433,605 

2,477,569 

Receiving  tubes,  export . 

2,835,669 

1,217,138 

930,001 

Picture  tubes,  to  mfrs. . 

221,759 

247,724 

285,975 

BROADCAST  STATIONS 

(Source:  FCC) 

July '51 

June '52 

July '52 

TV  Stations  on  Air  . . . 

107 

108 

109 

TV  Stns  CPs— not  on  air 

2 

0 

21 

TV  Stns— Applications, . 

424 

716 

838 

AM  Stations  on  Air  . 

2,287 

2,355 

2,356 

AM  Stns  CPs— not  on  air 

101 

65 

95 

AM  Stns-Applications, 

282 

323 

300 

FM  Stations  on  Air  . 

647 

629 

627 

FM  Stns  CPs— not  on  air 

11 

19 

18 

FM  Stns-Applications. 

7 

9 

12 

NETWORK  BILLINGS 

(Source:  Pub.  Info.  Bureau) 

June '51 

May '52 

June '52 

AM  FM-ABC  . 

$2,720,268 

$3,323,092 

$3,001,314 

AM/FM-CBS  .  . 

$6,201,963 

$4,989,424 

$4,590,536 

AM/FM-MBS . 

$1,191,691 

$1,820,521 

$1,632,977 

AM/FM-NBC  . 

$4,739,193 

$3,861,882 

$3,708,014 

TV-ABC  . 

$1,437,593 

$1,501,148 

$1,276,250 

TV-CBS  . 

$2,900,782 

$5,602,634 

$5,385,820 

TV-DuMont  . 

$564,478 

$775,063 

$758,356 

TV-NBC  . 

$4,244,240 

$6,822,982 

$5  904,546 

TV  AUDIENCE 

(Source:  NBC  Research  Dept)  July  '51 


Sets  in  Use— total  ... 
Sets  in  Use— netnirk  conn. 
Sets  in  Use-New  York. 
Sets  in  Use-Los  Angeles 
Sets  in  Use— Chicago. . 


13,093,600 

11,045,800 

2,435,000 

1,002,000 

940,000 


June '52 
17,627,300 
16,656,500 
3,005,000 
1,200,000 
1,160,000 


July '52 
17,983,200 
17,955,000 
3,040,000 
1,215,000 
1,185,000 


COMMUNICATION  AUTHORIZATIONS 


(Source:  FCC) 

June  51 

May '52 

June '52 

Aeronautical  . 

34,061 

32,852 

32,603 

Marine . 

29,544 

35,476 

35,500 

Police,  fire,  etc . 

9,129 

10,965 

11,143 

Industrial . 

9,551 

13,056 

13,680 

Land  Transportation  .. 

4,253 

4,966 

5,027 

Amateur . 

90,585 

110,931 

113,092 

Citizens  Radio . 

560 

1,175 

1,401 

Disaster  . 

2 

65 

71 

Experimental  . 

475 

357 

488 

Common  carrier . 

815 

970 

985 

EMPLOYMENT  AND  PAYROLLS 

(Source:  Bur.  Labor  Statistics) 

May '51 

Apr.  '52 

May  '52 

Prod,  workers,  electronic 

247,200 

268,300 

266,600-p 

Prod,  wkrs.,  radio,  etc. 

157,000 

168,100-r 

167,200-p 

Av.  wkly.  earnings,  elect. 

$61.05 

$63.75 

$64%-p 

Av.  wkly.  earnings,  radio 

$57.41 

$59.51-r  • 

$60  87-p 

Av.  weekly  hours,  elect. 

41.0 

40.3 

40.6-p 

Av.  weekly  hours,  radio 

40.2 

39.7 

40.1-p 

STOCK  PRICE  AVERAGES 

(Source:  Standard  and  Poor's) 

July '51 

June '52 

July '52 

Radio— TV  &  Electronics 

233.6 

288.9 

2957 

Radio  Broadcasters  .  . 

225.3 

276.7 

282  4 

INDUSTRIAL 

Ago 

Quarter 

Quarter 

EQUIPMENT  ORDERS 

(Source:  NEMA) 

ist '51 

4th '51 

1«  '52 

Dielectric  Heating  . , . . 

$520,000 

$560,000 

$150,000 

Induction  Heating  , . . . 

$4,270,000 

$3,400,000 

$2,400,000 

INDUSTRIAL  TUBE  SALES 

(Source:  NEMA) 

1st '51 

4th  '51 

1st  '52 

Vacuum  (non-receiving) 

$6,550,000 

$14,300,000 

$11,320,000 

Gas  or  vapor  . 

$2,230,000 

$3,170,000 

$3,100,000 

Phototubes  . 

$410,000 

$400,000 

$500,000 

Magnetrons  and  velocity 

modulation  tubes 

$1,400,000 

$6,670,000 

$8,460,000 

ised;  e-estimated 
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Manufacturers  Set  for  UHF-TV  Antenna  Rush 


High-gain  systems  seen  neces¬ 
sary  for  satisfactory  reception 
in  most  locations 

Antennas  for  uhf  television  have 
had  manufacturers  trimming  and 
bending  steadily  ever  since  uhf-tv 
was  officially  announced.  This  rela¬ 
tively  new  commercial  application 
of  spectrum  space  will  not  enjoy  the 
gradual  break-in  period  that  vhf-tv 
had.  Uhf  licensing  puts  pressure 
on  the  manufacturers,  since  con¬ 
sumers  are  accustomed  to  vhf  con¬ 
ditions  which  promi.se  to  be  difficult 
to  duplicate  at  uhf. 

Antenna  manufacturers'  plans 
vary  from  simple  wire  dipoles  to 
elaborate  arrays  of  pipe,  screen  and 
tubing.  Several  new-to-the-public 
designs  will  appear,  including  sin¬ 
gle-mast  rhombics,  flat,  corner  and 
parabolic  reflectors,  Yagis,  consist¬ 
ing  of  rows  of  smaller-than-usual 
elements,  and  arrays  of  stacked  ele¬ 
ments  in  V’s,  X’s,  O’s  and  A’s. 

►  Time  Will  Tell — One  set  manu¬ 
facturer  claims  a  built-in  antenna 
that  will  pick  up  acceptable  signals 
in  8  out  of  10  locations.  At  the 
same  time  an  antenna  manufacturer 
uses  the  8  out  of  10  figure  to  de- 
.scribe  locations  that  will  require 


high-gain  outdoor  antennas  for  sat¬ 
isfactory  reception.  Another  manu¬ 
facturer  says  tests  prove  that 
high-gain  antennas  of  the  corner 
and  parabolic  reflector  type  will  be 
needed  at  locations  more  than  15 
or  20  miles  from  a  uhf  station. 

The  presently  popular  flat  300- 
ohm  twin  lead  will  in  many  cases 
be  too  los.sy  for  u.se  at  uhf  fre¬ 
quencies.  Tubular  twin  lead  and 


Seek  means  of  holding  produc¬ 
tion  nucleus  for  special  elec¬ 
tronic  items 

Military  planners  are  anticipating 
the  day  when  production  of  mag¬ 
netrons,  cry.stals,  synchros  and 
other  items  used  extensively  in 
military  equipment  is  cut  back  as 
government  orders  dwindle. 

Complete  shutdown  could  well 
prove  tragic  in  the  event  of  a  war 
that  allowed  for  no  preparatory 
time. 

►  Present  Goal — Announced  cur¬ 
rent  aim  of  the  military,  to  create 
a  vast  industrial  capacity  while 
only  producing  the  quantities  of 


even  coaxial  cable  will  often  take  its 
place. 

Many  problems  have  yet  to  be 
solved — indeed,  many  problems  have 
yet  to  be  discovered.  On  occasion. 
New  York  can  receive  Bridgeport 
experimental  uhf-tv  signals  when 
Bridgeport  cannot  receive  Bridge¬ 
port,  and  so  on.  It  remains  to  be 
seen  if  antennas  can  be  designed 
to  cope  with  such  irregularities. 


end-items  actually  needed,  is  said 
to  be  rapidly  nearing  fulfillment. 
Government  planners  intimate  that 
exi.sting  and  .scheduled  electronics 
capacity,  particularly  for  com¬ 
ponents,  can  with  very  few  excep¬ 
tions  produce  the  initial  military 
requirements  of  full  mobilization. 
Remembering  how  fa.st  capacity 
evaporated  after  V-J  day,  however, 
they  now  seek  practical  ways  of 
encouraging  industry  to  maintain 
a  broad  electronics  production  ba.se 
as  military  requirements  stretch 
out  over  longer  periods. 

►  Possibilities — No  perfect  solution 
is  likely.  Where  highly  specialized 
skills  are  needed,  involving  training 


Military  Planners  Take  Look  Ahead 


Good  high-goin  television  antennas  will  be  even  more  essentiol  ot  uhf  than  at  present  vhf.  Typical  of  new  configurations  that 
will  appear  is  Taca's  line  af  uhf  high-gain  sky  hooks 
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periods  as  lonfr  as  18  months,  some 
planners  favor  keeping  a  nucleus 
of  operators  producing  these  items 
beyond  current  needs. 

Where  production  equipment  is 
specialized  but  no  high  skill  is 
required,  warehousing  of  certain 
production  equipment  for  military 
items  is  being  considered.  Synchros 
are  an  example  here;  these  being 
variations  of  small  electric  motors, 
workers  and  much  of  the  equipment 
can  be  diverted  to  civilian  needs. 


►  Funds — Military  budgets  contain 
large  sums  for  industrial  mobiliza¬ 
tion  planning.  Some  authorities 
want  to  use  part  of  these  funds 
to  preserve  and  keep  up-to-date  the 
strategic  electronic  mobilization 
base  we  now  have.  As  the  first  step 
toward  this,  a  detailed  study  of  each 
component  parts  field  has  been  sug¬ 
gested.  It  is  recognized  that  com¬ 
ponent  manufacturers  will  be 
hardest  hit  by  an  eventual  slacken¬ 
ing  of  military  orders. 


Electronic  Imports  Low; 
Trade  Gap  Widens 

Radio-tv  apparatus  and  parts 
imports  running  50  percent 
below  last  year 


Electronic  imports  are  showing 
the  same  marked  decline  this  year 
that  is  evident  in  total  U.  S.  im¬ 
ports.  Despite  a  substantial  increase 
for  April,  radio-tv  apparatus  and 


EXPOSTS  VS  IMPOSTS 
RAOIO-TV  APPARATUS  ANO  PARTS 
S936 
Million 


Missile  Computer  Ready  for  Navy 


exports!  I 
IMPORTS 


correction  is  apparent.  At  present, 
observations  are  amassed  on  each 
flight,  but  it  takes  a  team  of  work¬ 
ers  20  or  30  days  to  evaluate  the 
results. 


Big  Navy  computer  for  air  de¬ 
fense  points  towards  better 
^  business  machines 


*50.4 

M'lXlON 


$489 


;  Experts  from  Special  Devices  Cen¬ 
ter,  Office  of  Naval  Research,  are 
tickled  pink  with  their  new  digital 
:  automatic  computer  soon  to  be  in- 
'  stalled  at  Point  Mugu,  California. 
Fed  with  radar  and  telemeter  in¬ 
formation  from  guided  missiles 
I  launched  by  BuAer  technicians,  it 
I  will  not  only  analyze  the  flight  pat- 
1  tern,  but  will  also  recheck  its  own 
*  computations. 

i  Since  the  overall  cost  of  some 
I  launchings  approximates  a  half  mil- 
Jlion  dollars  (the  missile  itself  con¬ 
tributes  only  a  part  of  this  cost)  the 
)  value  of  immediate  analysis  and 


►  Machine  Has  Conscience — Be¬ 
cause  it  has  so  far  proved  impos¬ 
sible  to  design  a  perfect  computer, 
this  one  has  been  equipped  with  a 
conscience  that  keeps  it  worrying 
about  its  own  accuracy.  In  event 
of  a  mistake,  the  machine  stops. 

Despite  its  size,  44  feet  long  plus 
a  control  console,  it  requires  25 
kilowatts  of  power,  5,000  tubes  and 
18,000  germanium  diodes. 

Experts  are  pleased  by  Raydac’s 
diminutive  proportions  as  compared 
with  such  versatile  marvels  as  the 
Whirlwind  computer,  which  require 
several  times  the  space. 

Heat  from  many  tubes  and  com¬ 
ponents  requires  the  use  of  massive 
castings  attached  to  hollow  support¬ 
ing  channels  through  which  a  liquid 
refrigerant  is  pumped.  The  en¬ 
closing  room  must  also  be  air  con¬ 
ditioned  to  prevent  condensation  of 
moisture  on  the  cooling  pipes  and 
f  rames. 

Raytheon  Manufacturing  Co., 
which  has  been  laboring  over  it 
since  1948,  says  Raydac  can’t  think 
but  will  produce  1,900  additions, 
1,900  subtractions,  1,100  divisions 
or  1,400  multiplications  a  second 
from  coded  data  and  instructions 
fed  in.  Results  are  printed  on  a 
teletypewriter. 


{$0 

I^UK^N 


parts  imports  (which  represent 
most  of  the  dollar  volume  of  all 
electronic  imports)  total  only  $1,- 
685,639  compared  to  last  year’s 
$2,308,620  for  the  same  period. 

As  shown  in  the  graph,  yearly 
imports  of  radio-tv  apparatus  and 
parts  have  steadily  increased  since 
1949  and  last  year  reached  the  high¬ 
est  volume  since  the  war.  But  1951 
U.  S.  exports  of  radio-tv  apparatus 
and  parts  almost  doubled  the  pre¬ 
vious  year’s  volume,  making  the  gap 
between  exports  and  imports  of  this 
equipment  the  largest  in  history. 

With  the  import  trend  downward 
and  exports  increasing,  this  year’s 
■scale  of  trade  in  electronics  will 
be  even  more  unbalanced. 

►  Leading  Countries — Since  1950 
Canada  has  exported  more  radio¬ 
tv  apparatus  and  parts  to  the  U.  S. 
than  any  other  country  and  con¬ 
tinues  to  lead  at  present.  France 
became  important  as  a  U.  S.  elec¬ 
tronic  equipment  supplier  in  1951. 
She  replaced  the  United  Kingdom 

(Continued  on  poge  S) 


Test  setup  of  RAYDAC  before  shipping  to 
Point  Mugu,  California 
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Sylvania  has  announced  that  coDStruction 
is  under  way  on  a  modem,  completely 
equipped  Electronics  Division  plant  and 
laboratory  in  Mountain  View,  California. 

This  up-to-date  facilitv'  of  35,000  square 
feet  is  being  made  tt’ailable  to  West  Coast 
manufacturen  as  a  source  of  electronic 
components  bicluding  semiconductor  devices, 
microwave  components,  and  special  purpose 
tubes. 

A  research  and  development  laboratory 
will  be  included  to  handle  design  and 
applications  problems  on  these  and  other 
related  products. 

The  addition  of  this  California  location 
to  Sylvania’s  existing  electronics  facilities 
marks  another  step  in  the  company’s  long¬ 
term  plan  to  provide  the  finest  quality 
products  and  fastest  service  to  all  markets. 

For  complete  information  on  Sylvania 
Electronic  Products,  write  Dept.  E-2609, 
Sylvania  Electric  Products  Inc., 

1740  Broadway,  New  York  19,  N.  Y. 


Sylvania  to  Serve 
West  Coast  Electronics  Market 
from 

California  Location 
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then  in  second  place  and  continues 
to  hold  that  position  according  to 
latest  figures.  Prior  to  1950,  the 
Netherlands  was  the  top  foreign 
electronics  supplier. 

For  any  of  the  leading  suppliers, 
the  total  yearly  dollar  volume  of 
equipment  sold  to  us  is  very  small 
when  compared  to  U.  S.  exports  to 
these  countrie.s.  For  example,  radio¬ 
tv  apparatus  and  parts  imports  from 
Canada  for  the  whole  peak  year  of 
1951  totalled  less  than  $1.5  million, 
while  monthly  U.  S.  exports  of 
similar  equipment  approached  $1 
million. 

►  Tariffs — The  U.  S.  government 
appears  anxious  to  increa.se  imports 
and  decrease  tariffs  so  that  foreign 
countries,  especially  in  Western 
Europe,  will  have  dollars  available 
for  defense  purposes  and  for  buying 
more  U.  S.  exports. 

Tariffs  now  are  estimated  to  be 
about  15  percent  on  the  majority 
of  electronic  items.  On  precision 
electronic  equipment  such  as  the 
electron  microscope  the  tariff  is 
nearer  40  percent.  W’ith  foreign 
labor  costs  only  il  of  U.  S.  rates, 
manufacturers  of*  such  equipment 
in  this  country  feel  that  duties  are 
fair  and  should  be  maintained  so 
that  the  nation  will  not  become  de¬ 
pendent  on  foreign  production. 


MAJOR  MICROWAVE  SYSTEMS  IN  POWER  DISTRIBUTION  FIELD 


0»*INlSTR4f|Q„ 


CENTRAL'ILI-INOIS. 
^BLIC  SERVICE 


PUBLIC 


V  50'^^her,  caliporr,, 
\  EDiSOR  I 

S'YV  OF.  '  i 

-OS JUGUEsJE-'  !  — 


UNION 

■ELECTRIC  X 


CENTRAL  ARIZONA 
POWER  AND  LIGHT 


NEW  radio-relay  systems  appear,  as 


Power  Companies  Go  Microwave 


ies  whose  present  systems  total  only 
323.7  miles.  Their  investment  is 
now  $295,781,  but  they  report  that 
within  the  next  five  years  $914,000 
will  be  spent  to  expand  facilities; 
$183,000  is  earmarked  for  this  year. 

Outlook  is  bright  for  microwave 
sales  in  the  electric  power  field.  A 
large  purveyor  of  power-line  carrier 
equipment,  backbone  of  power- 
company  communication!!,  disclo.ses 
that  most  new  inquiries  request  an 
estimate  for  alternate  microwave 
facilities.  Microwave  has  two  ad¬ 
vantages  over  carrier:  additional 
channels  are  available  at  slight  ex¬ 
tra  cost,  and  power-line  relaying  by 
microwave  goes  on  if  lines  come 
down. 


Federal  projects  set  trend  but 
private  users  are  numerous  and 
increasing  steadily 


Microwave  radio  will  soon  furnish 
multichannel  communication  for 
nearly  30  electric  power  companies. 
The  .systems  will  span  more  than 
3,000  miles  and  use  219  towers. 

Largest  systems  will  be  operated 
by  the  federal  government  through 
the  Bonneville  Power  Administra¬ 
tion  and  Tennessee  Valley  Author¬ 
ity.  Bonneville,  with  206  miles  of 
microwave  radio  relay  in  operation, 
plans  1,006  miles  using  47  towers. 
TV  A  will  begin  operating  its  first 
links  this  month;  a  461.5-mile  .sys¬ 
tem  is  planned  using  36  towers. 

Large  nongovernment  .systems  in¬ 
clude  Central  Illinois  Public  Service 
(400  mi).  Union  Electric  of  Mis¬ 
souri  (250  mi).  Public  Service  of 
Indiana  (180  mi).  Central  Arizona 
Light  and  Power  (150  mi)  and 
Southern  California  Edison  (146 
mi).  Other  large  systems  are 
planned  by  Middle  South  Utilities 
and  Carolina  Power  and  Light. 

►  Smaller  Users — Use  of  micro- 
wave  by  power  companies  is  not 
limited  to  large  systems.  Elec¬ 
tronics  surveyed  12  power  compan- 


►  Uses  of  Microwave — Multichan¬ 
nel  communication  by  microwave 
fits  well  into  the  complex  opera¬ 
tions  of  a  power  utility.  Telephone 
channels  are  available  for  load 
dispatching,  system  operation  and 
maintenance.  Teleprinter  and  fac¬ 
simile  channels  speed  adminis¬ 
trative  functions.  Channels  are 
available  for  generator  load  control 
and  supervisory  channels  permit 
unattended  operation  of  remote 
stations.  Automatic  fault-finding 

(Cofitifiucd  on  po9e  10) 


Pocket  Volume  Control 


Hearing-oid-type  earphone  and  varia¬ 
ble  attenuotor  for  sound-level  adjust- 
nncnt  are  feotures  of  a  new  Airphone 
device,  CAA  approved  for  use  with 
aircraft  radio  receivers 
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SPRAGUE 

mOLDED 

PAPER 

TUBULAR 

CAPACITORS 


SPROGUE 


OVER^ 

in  today! 


An  unprecedented  ftilure-iree  service 
record  it  the  proof  of  the  pudding  on  the 
quality  of  Sprague’s  Black  Beauty  phenolic- 
molded  paper  tubular  capacitors! 

And  that’s  why  service-conscious  TV  and  radio 
manufacturers  are  showing  an  increasing  prefer¬ 
ence  for  these  dependable  capacitors  which  not  only 
prevent  expensive  in-warranty  service  calls  but  which 
are  insurance  for  years  of  set  owner  satisfaction. 

The  superiority  of  Sprague  molded  capacitors  is 


based  on  the  exclusive  Sprague  dry  assembly  proc¬ 
ess,  which  prevents  contamination  of  capacitor 
sections  during  manufacture.  Not  only  is  the 
insulation  resistance  of  these  capacitors  ex¬ 
tremely  high,  but  their  capaciunce  subility 
and  retrace  characteristics  are  unique.  The 
molded  housings  are  non-flammable  and 
^  offer  excellent  moisture  protection. 

^  Writ*  oa  ifowr  eampaair  fattarkaad  far 
Eapiaaariap  flvlfatias  710-t  oad  214^ 


PIONEERS  IN  ELECTRIC  AND 


ELECTRONIC  DEVELOPMENT 
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equipment  that  locates  both  per¬ 
manent  and  transient  line  faults 
uses  a  video  timing  pulse  trans¬ 
mitted  by  microwave. 

Telemetering  is  becoming  in¬ 
creasingly  important.  Not  only  are 
power,  voltage  and  frequency  tele¬ 
metered  but  also  stream-gage  read¬ 
ings  to  determine  river  flow  for 
hydroelectric  stations. 

TV  Tower  Delivery 
Lagging 

New  cp's  may  have  to  impro¬ 
vise  until  steel  is  available; 
aluminum  towers  may  be  used 

Steel  fabricators  estimate  that  tv 
tower  deliveries  for  new  tv  cp’s 
may  not  be  forthcoming  until  the 
fir.st  quarter  of  next  year  as  a  re¬ 
sult  of  the  recent  steel  strike  and 
the  consequent  delivery  restrictions 
imposed  by  the  government.  They 
say  that  the  heavy  angle,  solid 
round  and  tubing  steel  needed  for 
tower  construction  is  not  available 


in  the  quantities  necessary  and 
won’t  be  for  three  to  six  months. 
As  a  result,  many  of  this  year’s 
crop  of  new  tv  towers  may  be 
replicas  of  KFEL’s  25-foot  wooden 
support  (see  below). 

Television  transmitter  manufac¬ 
turers  who  handle  tower  arrange¬ 
ments  for  their  customers  are  more 
optimistic,  however.  They  say  that 
two-week  delivery  can  still  be  made 
on  smaller  towers  but  admit  that 
the  larger  ones  may  not  be  de¬ 
livered  for  months.  It  is  reported 
that  some  companies,  in  an  effort 
to  bypass  the  bottleneck,  are  con¬ 
sidering  the  use  of  aluminum  for 
tower  construction  and  are  having 
pilot  models  made  for  testing. 

►  Tower  Facts — TV  towers  on  the 
average  use  from  250  to  450  tons 
of  steel,  depending  on  the  height, 
the  antenna’s  weight  and  whether 
or  not  the  structure  is  to  be  self- 
supporting  or  guyed.  Guyed  an¬ 
tennas  use  less  steel,  are  easier  to 
erect  and  thus  cost  less.  If  land  is 
available  at  the  transmitter  site,  it 
is  likely  that  cp  holders  will  use 
this  type. 


Before  the  recent  rise  in  steel 
prices,  tower  costs  ranged  from 
about  $8,000  for  a  200-foot  struc¬ 
ture  to  as  high  as  $143,000  for  a 
1,000-foot  tower.  New  steel  prices 
may  raise  these  costs  as  much  as 
$2,700  more. 

►  Outlook — The  steel  industry  has 
made  rapid  strides  in  getting 
back  into  production  since  the 
strike.  Latest  reports  show  that 
steel  output  is  already  up  to  80 
percent  of  capacity  and  will  be  at 
full  capacity  much  sooner  than 
many  observers  predicted.  This  fast 
come-back  coupled  with  the  past 
output  performance  of  the  steel  in¬ 
dustry,  especially  during  World 
War  II,  indicates  that  the  steel  tv 
tower  bottleneck  may  be  broken 
even  before  it  is  .seriously  felt. 

Manufacturers  Study 
Spare-Parts  Business 

Most  production  orders  for 
parts  include  estimated  10- 
year  demand  for  spares 

The  philosophy  of  rendering  a 
service  rather  than  merely  selling 
a  product  is  creeping  back  into  the 
thinking  of  more  and  more  elec¬ 
tronic  equipment  manufacturers. 
This  means  seeing  that  each  prod¬ 
uct  gives  good  service  for  its  ex¬ 
pected  life  span,  long  past  the 
original  guarantee  or  warranty 
period. 

Although  extensive  stocking  of 
sj'are  parts  has  generally  been  con¬ 
sidered  a  red-ink  nuisance  by  in¬ 
dustry,  a  number  of  far-sighted 
electronic  firms  have  found  that 
with  proper  planning  and  manage¬ 
ment  this  part  of  the  business  can 
1  reak  even  or  show  a  small  profit. 
T’-ie  essential  requirements  include 
r.n  efficient  setup  for  estimating 
and  ordering  spare  parts  concur¬ 
rently  with  production  orders. 

►Crystal  Ball — No  formulas  will 
tell  exactly  how  many  or  what  kinds 
of  spare  parts  will  be  needed  dur¬ 
ing  the  useful  life  of  a  given 
product,  before  production  is  even 
started.  Yet  this  is  the  time  when 

(ContinuMl  on  pogc  14) 


Breaking  The  TV  Tape 


First  post-freeze  television  station  on  the  oir,  Denver's  KFEL-TV  brought  its 
viewers  the  Democratic  Notional  Convention  vio  this  temporary  composite- 
dipole  transmitting  antenna.  Locoted  on  Lookout  Mountoin  ond  beamed 
toword  the  heart  of  the  city  2,200  feet  below,  the  ontenna  is  mounted  on  a 
wooden  structure 
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PRINTED  CIRCUITS  ARE  NOT  PRINTED  ELECTRONIC  CIRCUITS 


PRINTED  EUCTRONIC  CIRCUITS  are  complete  or  partial  circuits  a  printed  circuit  is  a  conductive  pattern  of  an  electric  cir- 

in  truly  miniature  sizes  —  furnished  copipiele  with  con-  cuit,  hut  provides  conductors  only.  Don’t  be  misled.  A 

doctors,  resistors,  capacitors  and  brought  out  to  convenient.  Printed  Circuit  is  not  a  Printed  Electronic  Circuit.  There 

permanently  anchored  mechanical  leads.  Centralab,  the  orig-  is  a  place  for  both  in  electronic  design.  Many  times  they 

inators  of  Printed  Electronic  Circuits,  makes  the  world’s  can  be  used  together  in  the  same  circuit.  But  don’t  expect 

most  complete  line  —  from  single  resistor  plates  to  com-  Printed  Circuits  to  do  the  job  that  can  be  provided  only 

plete  speech  amplifiers.  by  Printed  Electronic  Circuits. 

For  more  information  on  how  Centralab  Printed  Electronic  Circuits  can  offer 

you  big  savings . . .  turn  the  page 


Let's  get  our  circuits  straight 


CENTRALAB  now  offers 
smaller  sizes  in  PRINTED 


Don't  overlook  the  savings  achieved  by  new,  reduced  prices  on 
this  •"'bargain  group "  of  PEC's.  Check  coupon  for  bulletins. 
Pentodes  (Bulletin  42-128),  Vertical  Integrators  (Bulletin 
42-W6),  Audets  (Bulletin  42-129),  Pendets  (Bulletin  42-149). 


NOW  —  Centralab  gives  you  even  more  versatility  .  .  . 

still  greater  savings  in  electronic  design.  Yes,  the 
prices  of  several  Printed  Electronic  Circuits  have  been 
reduced.  What’s  more,  these  compionents  have  been 
miniaturized  to  still  smaller  sizes.  We’ve  achieved  max¬ 
imum  compactness  plus  top  performance  ...  at  a  new 
low  price. 

If  your  designs  specify  the  capacities  fulfilled  by  Pen¬ 
todes,  Vertical  Integrators,  Auefets,  or  Pendets  —  look 
forward  to  savings  ranging  from  0.1  to  7  cents  per  unit. 


Actually,  these  miniature  components  have  always 
saved  you  money  in  time  and  labor.  Now,  for  the  first 
time,  their  first  cost  is  less  than  that  of  the  components 
they  replace. 

Add  up  these  savings  —  lower  first  cost  .  .  .  less  pro¬ 
duction  time  and  labor  .  .  .  reduced  purchasing  and 
inventory  requirements.  No  wonder  volume  users  find 
they  can  save  thousands  of  dollars  with  Centralab  Printed 
Electronic  Circuits. 


Compare  the  size  of  the  former 
Verticol  Integrator,  (shown  actual 
size  at  left)  with  Centralab's  new 
smaller  design  (actual  size,  below). 
Only  %  as  much  space  is  needed  by 
this  new  miniaturized  Printed 
Electronic  Circuit. 


even  greater  savings, 

ELECTRONIC  CIRCUITS 


Save  time  and  money . . .  space  and  weight  with  these  P  E  C  s 


riLMATls  (2  resistors  and  2  capacitors)  for  bypass  and  filter  appli¬ 
cation  in  TV,  FM  and  AM,  where  filter  networks  of  comparable 
component  values  and  layout  are  needed.  28%  less  soldered  connec¬ 
tions.  Save  vital  low;  w  attage  resistor  stocks.  Technical  Bulletin  42- 131. 


PUTI  CAPMITOKS  AND  RISISTOD-CAPACITMS.  Excellent  for  miniature 
use.  Actual  size  photograph.  Because  of  size,  they  readily  fit  all 
types  of  miniature  and  portable  electronic  equipment  —  overcome 
crowded  conditions  in  TV,  AM.  FM  and  record  player  chassis. 
Technical  Bulletin  42-132. 


60%  Less  Soldered  Connections  with  New  Model  3  AMPEC  -  A  Sub  Miniature 

Centralab  Triode  Coopiates  3-Stage  Speech  Amplifier 


CENnALAS  qiioDE  couptATES  replace  3  components  normally  used 
in  audio  circuits.  Triode  Oiuplates  are  complete  assemblies  of  3  ca¬ 
pacitors  and  2  resistors  bonded  to  a  dielectric  ceramic  plate.  Available 
in  a  variety  of  resistor  and  capacitor  values.  Technical  Bulletin  42- 127. 


Standard  Model  2  AMPEC  Miniature 
3-Stage  Speech  Amplifier 


CENTPAIAS'S  CONSTANT  RESEARCH  produced  this  amazing  developmalt 
in  Printed  Electronic  Circuits..  The  remarkably  small  dimensions  m 
this  new  amplifier  unit  are  approximately  I’s;'  x  x 

Check  coupon  for  Technical  Bulletin  42-130. 

Ceo^alab 

A  Division  of  GLOBE-UNION  INC.,  Milwaukee  1,  Wit. 
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aeronautical 


COMMON  CARRIER 
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replacement  parts  must  be  ordered, 
in  order  to  obtain  the  spares  at  the 
same  low  price  as  production 
components. 

One  example  of  a  successful 
spare-parts  operation  is  that  main¬ 
tained  by  RCA.  Their  catalog  of 
home-instrument  service  parts  lists 
more  than  16,000  items,  and  about 
25,000  additional  parts  are  stocked 
for  other  product  lines. 

Over  two-thirds  of  the  employees 
in  RCA  Service  Parts  activity  have 
been  in  it  over  15  years.  Their 
experience  in  crystal-gazing  is  con¬ 
sidered  largely  responsible  for  the 
success  of  the  activitv.  Initial 


orders  for  spare  are  for  e.stimated 
10-year  needs,  but  may  be  for 
much  longer  periods  on  special 
parts  for  some  equipment. 

►Yearly  Farts  Sales — One  manu¬ 
facturer  estimates  the  dollar-vol- 
ume  of  his  spare-parts  business 
per  year  as  i  percent  of  the  accu¬ 
mulated  past  sales  of  all  its  prod¬ 
ucts,  both  figures  being  in  terms 
of  what  the  manufacturer  gets. 

Discarding  of  early  production 
is  drowned  out  in  this  percentage  by 
the  exponential  rise  in  electronic 
production  and  .sales  during  the 
past  ten  years. 


Capacitor  Makers  Plan 
Factories  In  Brazil 

Two  new  radio  capacitor  factories 
are  to  be  set  up  in  Brazil,  one  by 
Cornell-Dubilier,  the  other  by  a 
U.  S.  group  yet  to  be  named  by  the 
Radio  and  Television  Association 
of  Sao  Paulo. 

Low-priced  sets  are  made  almost 
entirely  from  locally  produced  com¬ 
ponents. 

Brazil’s  18  manufacturing  plants, 
located  mainly  in  the  Sao  Paulo 
area,  expect  to  produce  500,000 
radio  receivers  this  year. 


COMMUNICATION  AUTHORIZATIONS  BY  MONTHS 


LAND  THANSPOBTATiON 


Communication  Authorizations  Near  Quarter  Million 


Increasing  demands  for  spec¬ 
trum  space  show  up  in  latest 
analysis  of  FCC  figures 

Graphic  proof  of  increased  crowd¬ 
ing  in  the  radio  spectrum  is  pre¬ 
sented  in  the  accompanying  plot  of 
monthly  communication  authoriza¬ 
tion  statistics,  seventh  item  on  the 
"Figures  of  the  Month”  page  (p 
4).  Amateurs  and  land  transporta¬ 
tion  equipment  users  are  mainly 
responsible  for  the  continuous  up¬ 
ward  trend. 

Communication  authorization  fig¬ 
ures  presented  monthly  by  Elec¬ 
tronics  include  station  licenses  and 


other  authorizations  issued  by  the 
FCC  for  ten  classes  of  stations. 
They  give  a  rough  index  to  the 
number  of  communication  stations 
actually  authorized  to  be  on  the 
air,  but  this  does  not  apply  in  cer¬ 
tain  fields,  notably  land  transpor¬ 
tation,  where  a  single  license  may 
cover  a  number  of  stations. 

►  Everything  Going  Up — The  ac¬ 
companying  charts  show  the  trend 
in  communication  stations  from 
January  1950  in  eight  of  the  ten 
listings.  All  classes  of  communica¬ 
tion  stations,  except  common  car¬ 
rier,  have  followed  an  upward  trend 
during  this  period.  Moat  numerous 


are  the  amateur  stations,  which  now 
exceed  100,000  by  a  substantial 
margin.  The  amateur  curve  showed 
a  sudden  spurt  as  of  June  1951, 
coinciding  with  the  issuance  of 
novice  licenses,  for  which  beginners 
can  qualify  under  substantially  less 
stringent  requirements  than  for¬ 
merly  applied. 

Figures,  supplied  monthly  by  the 
FCC,  show  the  status  of  each  class 
of  authorization  as  of  the  first  of 
the  month  in  each  case.  Most  of 
the  listings  are  self  explanatory. 
Our  entry  “police,  fire,  etc.”  corre¬ 
sponds  to  the  FCC  “public  safety 
service”  category.  Further  break- 

fContiftiied  on  page  H) 
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IF  SHOCK  IS  YOUR  PROBLEM 


DISIGMIMG  FOK 


ENGINEERING  REPORTS 


“DMigiiiiig  for  Shock  RosisfaHCc"  sets  forth  the  principles 
used  by  the  Navy  Department  in  design  of  shock-proof 
equipment  for  shipboard  applications.  Published  in  "Ma¬ 
chine  Design”  Dec.  1950  —  Jan.  1951. 

"Shock  Testing  of  Airborne  Electronic  Egnipment"  describes 
the  characteristics  of  shock  and  tells  how  shock  testing 
machines  are  used.  A  paper  presented  at  the  Dayton  Air¬ 
borne  Electronics  Conference,  1951;  later  reprinted  in 
"Tele-Tech”. 

"How  to  Evaluate  Shock  Tests"  tells  how  mechanical  struc¬ 
tures  respond  to  shock  and  shows  how  such  response  can 
be  evaluated  under  controlled  test  conditions.  Originally 
published  in  "Machine  Design”  December  1951. 

These  Barry  reports  are  part  of  the  complete  service  we  offer 
in  handling  shock  and  vibration  problems.  When  you  have  an 
isolation  problem,  call  the  nearest  Barry  representative,  or 
ask  our  field  engineering  service  to  help  you. 


BARlI^Y 
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equipped  with  an  automatic  pilot 
capable  of  shortwave  radio  remote 
control  were  dropped  from  an  air¬ 
craft  to  “survivors”  adrift  below. 
By  means  of  pushbutton  radio  from 
the  aircraft,  the  lifeboats  were 
Kuided  directly  to  the  survivors, 
after  which  they  were  headed  along 
a  preset  compass  course  by  the 
same  radio  control  from  the  plane. 

The  heart  of  the  phantom  pilot, 
invented  by  Blair  Dickin.son,  is  a 
photoelectric  cell  which  teams  up 
with  a  light  beam  in  the  compass 
and  an  automatic  rudder  to  start 
swinging  the  boat  on  course  when¬ 
ever  it  deviates  a  fraction  of  a 
degree  from  the  desired  heading. 


downs  (for  which  space  is  not  avail¬ 
able)  are  available  from  the 
FCC  under  “industrial.”  The  in¬ 
dustrial  u.sers  include  power,  petro¬ 
leum,  forestry,  special,  low-power 
industrials,  relay  pre.ss,  motion  pic¬ 
ture,  agriculture,  and  land  radio 
location.  Separate  figures  on  com¬ 
mon  carrier  .services  (experimental, 
domestic  land  mobile,  fixed  public 
telephone  and  fixed  public  tele¬ 
graph)  are  also  available  from  the 
FCC. 


TV  Type  Scan  Improves 
Search  Radar  Displays 

Memory  tube  stores  ppi  picture, 
tv  provides  image  for  comfort¬ 
able  daylight  viewing 


Improvement  brought  obout  by  new 
CAA-developed  radar  presentation 
system  is  vividly  illustrated  by  photo¬ 
graph  showing  the  old  (right)  ond  the 
new  (left) 


Aluminum  Wiring 

Copper  shortage  stimulates  in 
terest  in  more  plentiful  metal, 
soldering  bugs  being  solved 


surveillance  radar  in  the  control 
tower,  where  such  information  is 
most  neces.sary  in  air  traffic  control. 
Further  advantage  lies  in  the  ease 
with  which  repeaters  may  be  tied 
in  to  the  .system  for  auxiliary  view¬ 
ing  positions. 


IMPROVKD  pre.sentatiun  of  surveil¬ 
lance  radar  images  is  made  possible 
by  a  new  CAA-developed  .system. 

The  cathode-ray  tubes  normally 
used  for  ppi  presentation  are  in¬ 
herently  low  in  light  output  and 
require  at  least  partial  darkness 
for  viewing.  With  the  new  system 
of  presentation,  an  RCA  graphe- 
chon  memory  tube  monitors  the  ppi 
screen  and  stores  a  complete  picture 
of  the  situation.  A  television  scan¬ 
ning  sy.stem  looks  at  the  memory 
tube  and  presents  a  brightened 
image  on  an  ordinary  television  pic- 
;ture  tube  that  can  be  viewed  in  a 
'  normally-lighted  room. 

\  The  new  system  permits  viewing 


Electronics  engineers  have  been 
reluctantly  experimenting  with 
hard-to-solder  aluminum  wire  as 
insurance  against  any  more  serious 
future  shortage  of  copper.  And, 
surprisingly  enough,  this  invest¬ 
ment  of  man-hours  is  beginning  to 
pay  off. 

Chief  hope  lies  in  development 
of  equipment  for  continuous  tinning 
of  bare  aluminum  wire.  Once 
tinned,  it  become  just  as  ea.sy  to 
u.se  as  tinned  copper  wire. 

►  Ultrasonics  the  Answer — A  new 
Mullard  1,000-watt  ultrasonic  driver 
for  large  solder  pots  is  said  to 
make  tinning  feasible  even  at  the 
high  speeds  required  by  wire-manu¬ 
facturing  plants.  The  driver  vi¬ 
brates  standard  lead-tin  solder  at 
around  20,000  cps,  producing  cavita¬ 
tion  that  destroys  the  tenacious 
oxide  film  on  aluminum.  The  solder 
then  alloys  with  the  cleaned  metal 
surface. 

Some  150  smaller  ultrasonic  sol¬ 
der  pots  are  already  in  use  in  this 
country  for  tinning  the  ends  of 
aluminum  leads. 

►  Pros  and  Cons  —  Aluminum’s 
lighter  weight  for  a  given  conduc- 

(CoMtir  )ed  on  p09e  II) 


Electronic  Pilot 
Controls  Rescue  Craft 


Remote  control  system  for  emer¬ 
gency  life  boats,  primarily  for  u.se 
in  rescuing  fliers  downed  in  enemy 
waters,  has  been  successfully  te.sted 
by  Bendix  Aviation  Corporation. 

In  the  tests,  new  type  lifeboats 


Business  is  Good 


This  table  shows  net  soles  and  profits  for  first  half  of  1952  for  various  companies 
octive  in  electronics  and  allied  industries.  Figures  for  first  half  of  1951  are  given  for 
comparison. 

Soles  Sales  Net  Profit  Net  Profit 

Company  1952  1951  1952  1951 

(6  mos.)  (6  mos.)  (6  mos.)  (6  mos.) 

$1,171,202,000  $1,184,735,000  $57,119,000  $70,326,000 

681,378,000  590,562,000  31,507,000  31,564,000 

305,838,000  302,333,000  11,300,000  15,703,000 

165,156,000  171,023,000  4,289,000  5,741,000 

104,227,000  103,823,000  3,399,000  5,681,000 

83,015,000  103,587,000  2,523,000  4,093,000 

69,793,000  73.450,000  3,130,000  3,757,000 

62,202,000  51,410,000  1,810,000  2,209,000 

46,926,000  53,008,000  1,336,000  1,586,000 

19,861,000  14,960,000  580,000  169,000 

17,903,000  8,660,000  426,000  222,000 


(ieneral  Electric 

Westinghouse 

Radio  Corp.  of  America 

Philco 

Sylvonio 

Admiral 

Motarolo 

Stewart  Warner 

Zenith 

Strom  be  rg-Carlson 
Lear  Inc. 
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for  DISTORTION  and  BRIDGE  MEASUREMENTS  ) 

at  Audio  Frequencies 


TheXX  Type  1301-A  Low- 
Distortion  Oscillator  provides  an 
exceptionally  pure  waveform . . .  less 
than  0.1%  distortion  between  40 
and  7,500  cycles,  and  not  more 
than  0.15%  at  all  other  frequencies. 

For  distortion  measurements  and 
audio  facility  checks  at  broadcast 
stations  or  in  the  laboratory,  for 
production  checking  of  high-fidelity 
audio  equipment,  and  where  dis¬ 
tortion  measurements  must  be  made 
rapidly  and  yet  with  confidence  in 
the  results,  this  instrument  has 
proven  most  useful. 

Type  1301-A  Low-Distortion  > 

Oscillator . S425  ^ 

Type  1301-PI  Range  Extension  Unit  >o 
(2to15e.p.s.) . $80  > 


Viry  Low  ObtortlOfl  —  freqvnry  seUctivt 
network  provides  complete  degenern- 
tion  of  ail  frequencies  above  and  below 
frequency  adjusted  to 
5,000-ohm  output  —  distortion  less  than 
0. 1  %Jrom  -40  tc  7,500  cycles ;  less  than 
0.15%  from  7,500  cycles  to  15  he;  less 
than  /%  with  Extension  Unit  from  2 
to  -to  cycles 

600-ohm  output  —  distortion  less  than 
0.1%  from  50  to  7,500  cycles;  0.25% 
from  20  to  50  cycles  and  0.15%  above 
7,500  cycles 

RopM  Connit  si  Aotfie  Raii|t  —  27  fixed 
1  frequencies  between  20  and  15,000 
cycles  selected  by  push  buttons.  Any 
desired  frequency  between  steps  ob-  . 
tained  by  piugging  in  exter^  re- ' 
sistors.  Ty^  1301-Pl  Range  Exten¬ 
sion  Unit  covers  2  to  IS  cycles 


Hick  St^  —  internal  voltage  regulator 
eliminates  frequency  drift  due  to  varia¬ 
tions  in  plate  supply.  Changes  in  load 
have  no  effect  upon  frequency.  Fre¬ 
quency  drift  not  greater  than  0J)2% 
per  hour  after  the  first  ten  minutes 
operation 

CoastMit  0«^  —  A  VC  diode  controls 
regenerative  tube  bias,  holding  output 
constant  to  within  I  db  over  the  entire 
'  range.  Three  Outputs:  5000  ohms  un¬ 
balanced,  600  ohms  balanced  and 
unbalanced.  Outputs:  IS  mw  into  600 
ohm  and  100  mw  into  5,000  ohm  loads 

Acesnti  FrapMicy  CaNknUts  —  adjusUd  to 
within  O' {,1}^%  +  0.1  cycle) 

No  Tweyikin  or  HmMtty  Eiicls  —  opera¬ 
tion  is  substantially  independent  of 
climatic  changes  normally  encountered 
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tivity  has  tremendous  appeal  in  air¬ 
borne  equipment. 

►  Cost — The  cost  of  aluminum 
(from  one-third  to  one-half  that 
of  copper  in  the  larger  wire  sizes) 
makes  the  white  metal  attractive 
for  many  other  commercial  appli¬ 
cations. 

On  the  other  side  of  the  picture, 
the  greater  bulk  of  aluminum  for  a 
given  conductivity  possibly  pre¬ 
cludes  its  extensive  use  in  iron-core 
components  and  other  parts  having 
critical  space  factors  for  windings. 

In  the  military  category,  the 
Navy  is  experimenting  with  alu¬ 
minum  conductors  for  wiring  in 
submarines,  because  of  the  metal’s 
ability  to  resist  acid  fumes.  The 
Signal  Corps  is  experimentally 
dropping  aluminum  wire  out  of 
airplanes  when  establishing  tele¬ 
phone  lines  across  rough  terrain. 
Here  the  lighter  weight,  and  re- 
sistance  to  corrosion,  are  assets. 

\  The  Atomic  Energy  Commission 
has  been  ordering  hundreds  of 
pounds  of  No.  22  aluminum  wire 
monthly,  for  an  unrevealed  u.se. 

Commercially,  the  Bell  System 


has  gone  to  aluminum  conductors 
for  some  of  its  multiconductor 
cables  because  of  shortage  of  cop¬ 
per  wire.  Splices  are  made  with 
squeezed-on  sleeves.  Gages  currently 
used  are  No.  17,  20,  22  and  24. 

Motors  for  dishwashers  and 
washing  machines  have  been  wound 
-successfully  with  aluminum  wire 
when  copper  supplies  ran  out. 

Bare  aluminum  wire  for  ground¬ 
ing  television  antennas  is  now  avail¬ 
able  at  about  half  the  price  of 
equivalent  copper  wire.  Much  the 
same  wire  has  long  been  used  by 
farmers  for  electric  fences  and  by 
housewives  for  clotheslines. 

►  Auto  Uses — Firms  are  now  using 
0  and  00  gage  aluminum  wire  for 
battery  and  starter  cables  of  auto¬ 
mobiles.  The  ends  are  tinned  using 
ultrasonic  solder  pots,  after  which 
terminal  lugs  can  be  sweat-soldered 
conventionally.  Compression-type 
terminals  are  also  being  used ;  these 
have  long  been  satisfactory  in  the 
electric  power  field,  where  new  high- 
voltage  transmission  lines  use 
aluminum  conductors  almost  100 
percent  today. 


Electronics  Expansion 
Program  Set  by  U.S. 

Electronics  industry  has  been 
called  on  by  the  Defense  Produc¬ 
tion  Administration  to  complete  a 
$396  million  expansion  in  manufac¬ 
turing  facilities  by  1964.  Already 
a  total  of  $288  million  for  expansion 
has  been  certified  through  govern¬ 
ment-incentive  fast-tax-amortiza¬ 
tion  certificates,  so  that  only  $108 
million  more  will  actually  be  pro¬ 
moted. 

High  on  the  list  of  facilities  to 
be  expanded  are  those  used  to  pro¬ 
duce  such  items  as  special-type 
radar  antennas,  hydrogen-thyra- 
tron  tubes,  transistors,  dies  for 
mica  separators,  industrial  televi¬ 
sion  and  highly  specialized  end 
equipment. 

The  total  electronics  expansion 
program  of  $396  million  was  set 
after  a  study  of  the  level  of  pro¬ 
duction  necessary  to  support  our 
permanent  military  preparedness 
program.  Consideration  was  given 
to  such  factors  as  stockpiling,  allow¬ 
ance  for  civilian  consumption,  in¬ 
creases  in  technological  change, 
costs,  delays  and  scarce  material 
substitutes. 

Microwave  Radio  Relay 
Aids  Airport  Control 

Microwave  links  installed  at  sev¬ 
eral  international  airports  are  mak¬ 
ing  a  major  contribution  to  air 
safety.  Used  to  transmit  signals  be¬ 
tween  airport  control  towers  and 
air-to-ground  antenna  arrays,  they 
keep  major  antenna  arrays  out  of 
the  path  of  incoming  planes.  Air- 
to-ground  communication  is  im¬ 
proved  since  receivers  are  removed 
from  the  ignition  noise  area.  An¬ 
tenna  towers  in  many  cases  may  be 
erected  atop  neighboring  mountains 
to  extend  the  range  of  air-to-ground 
signals. 

First  of  these  installations  links 
Mexico  City  airport  with  the  re¬ 
ceiving  station  at  Maria  Licia,  nine 

(Cofitinued  oil  pog«  20) 


Navy's  New  Electronic  Plane 

The  shark-like  fin  on  top,  and  the  "balloon"  below  this  Lockheed  Super 
Constellotion  are  huge  radomes  incorporated  in  Navy's  new  WV-2.  Exact 
mission  of  WV-2  is  secret,  but  official  reports  describe  it  os  o  high-flying 
radar  sentinel  for  domestic  defense 
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miles  away.  Aeronautical  Radio  de 
Cuba  operates  a  similar  link  at  Ha¬ 
vana  airport.  Both  of  these  link.s 
employ  Federal  equipment. 

Aeronautical  Radio  of  San  Fran¬ 
cisco  operates  microwave  links 
using  Motorola  equipment  at  Seat¬ 
tle,  San  Francisco,  Honolulu,  and 
Tokyo.  At  Honolulu,  the  microwave 
equipment  is  u.sed  to  carry  signals 
over  the  mountains  around  the  air¬ 
port  and  bring  planes  in  over  a 
1,200-foot  path  in  the  mountains 
to  the  airport  at  sea  level. 

United  Radio  Communications  of 
San  Francisco  has  recently  ordered 
a  microwave  remote-control  link 
from  the  General  Electric  Co. 


Raydisf  Checks  Speed 
of  SS  United  States 

Radiolocation  system  finds  new 
application  about  new  luxury 
liner  in  speed  tests 

Another  ‘‘first”  was  added  to  the 
already  lengthy  list  established  by 
the  new  liner  United  States  when 
an  electronic  system  was  used  for 
the  first  time  in  determining  speed 
at  sea. 

►  The  Old  Way — Under  normal 
procedures,  a  ship’s  speed  is  de¬ 
termined  by  using  a  stopwatch  and 
a  measured-mile  course.  The  only 
course  capable  of  meeting  the  deep¬ 
water  requirements  of  the  United 
States  was  at  Guantanamo  Bay, 
Cuba.  However,  the  water  there 
was  too  warm  for  efficient  con- 
den.ser  operation  under  full  throttle 
operation. 

►  And  the  New — Raydist,  a  precise 
radiolocation  system  developed  by 
Hastings  Instrument  Co.,  enabled 
the  speed  trials  to  be  conducted 
in  the  open  .sea.  The  system  con¬ 
tinually  measured  the  distance  be¬ 
tween  a  floating  buoy  and  the  ship 
with  an  accuracy  of  one  part  in 
.5,000. 

The  system  proved  reliable  anil 
easy  to  use.  Before  the  first  mile 
run  was  completed,  the  speed  at¬ 
tained  during  the  first  half  of  the 
run  had  been  calculated  and 
delivered  to  the  bridge. 


Radar-controlled  comero  overlooking  New  Jersey's  busy  Route  4  photographs 
license  plote  of  ony  New  York-bound  cor  doing  55  mph  or  more 


Mythological  Cyclops  was  a  one-  a  50-mph  zone,  for  example,  it 
eyed,  lawless  giant  who  forged  might  be  set  to  operate  the  shutter 
thunderbolts  for  Zeus.  His  fabulous  at  55  and  above.  Cars  approaching 
modern  counterpart,  using  a  camera  at  54.9  would  not  be  photographed, 
eye  triggered  by  a  microwave  radar 
thunderbolt,  is  aligned  on  the  side 
of  law  and  order.  He  gets  the  goods 
on  speeders  whose  contribution  to 
modern  slaughter  would  amaze  even 
the  old  giant. 

Many  motorists  are  already  fa¬ 
miliar  with  radar  speed  indicators 
in  use  by  Connecticut  State  Police 
and  others.  Ordinary  radar  sends 
out  a  pip  of  energy  that  is  reflected 
from  an  obstacle.  The  time  between 
•sending  and  receiving  indicates  the 
distance.  When  the  obstacle  is 
changing  distance,  the  time  differ¬ 
ence  between  two  successive  reflec¬ 
tions  can  be  used  to  determine  the 
speed. 

The  Radar  Control  Devices  Co., 
taking  technology  one  step  farther, 
has  married  32,000-megacycle  radar 
to  a  16-mm  movie  camera  that  snaps 
one  frame  at  a  time.  Mounted  on  a 
pole  and  aimed  up  the  road,  it 
photographs  the  license  plate  as  it 
records  date  and  time.  Speed  is 
not  indicated,  but  the  device  is  set 
to  trigger  whenever  an  approaching 
car  exceeds  the  legal  maximum.  In 


Diathermy  Users 
Given  OneMoreChance 

FCC  extends  deadline  for  com¬ 
pliance  with  radiation  regula¬ 
tions  to  June  30,  1953 


A  YEAR’S  EXTENSION  has  been 
granted  by  the  FCC  for  medical 
diathermy  users  to  comply  with 
Section  18.51  of  the  Rules  and  Reg¬ 
ulations  governing  radiation  from 
such  equipment.  This  action  results 
from  pleas  from  users  claiming 
inability  to  meet  the  original  dead- 

(Contmiied  on  po9c  22) 
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line  because  of  curtailed  produc¬ 
tion  of  new  models  during  the 
defense  buildup. 

Procrastinators  are  warned  by 
the  FCC,  however,  that  any  further 
re(iue.sts  for  extensions  will  be 


handled  on  an  individual  basis,  with 
consideration  given  to  efforts  made 
in  each  case  to  replace  nonconform¬ 
ing  equipment  during  the  period 
for  which  extension  is  being 
granted. 


Small  Electronic  Firms 
Share  in  Navy  Contracts 


Of  $900  million  in  prime  electronic 
contracts  awarded  by  the  thre< 
Navy  bureaus,  Aeronautics,  Ship.- 
and  Ordnance,  approximately  $200 
million  was  awarded  to  small  com¬ 
panies  during  the  first  10  months 
of  this  fiscal  year. 

The  ratio  is  in  keeping  with  the 
Navy’s  overall  procurement  figures, 
which  show  that  for  the  same 
period  small  business  in  all  lines 
received  $1,795  billion  or  22.7  per 
cent  of  the  total  Navy  procurement 
dollar. 

By  the  end  of  the  current  fiscal 
year  it  is  estimated  that  small  busi¬ 
ness  will  have  received  over  S2 
billion  in  prime  Navy  contracts, 
compared  to  $1.2  billions  last  year. 


Remote  Gearshift 
Moves  Robot  TV  Camera 

Armed  services  get  preview  of 
versatile  television  pickup  for 
viewing  dangerous  operations 

Moving  objects  can  be  followed 
with  a  camera  equipped  for  remote 
as  well  as  manual  control,  demon¬ 
strated  by  engineers  of  General 
Precision  Laboratory  of  Pleasant- 
ville,  N.  Y.  If  desired,  continuous 
remote  control  can  be  switched  off 
and  pushbutton  movement  to  any 
one  of  six  preset  positions  used. 
Often  proposed  as  a  means  of  view¬ 
ing  dangerous  operations  from  a 
distance,  television  has  so  far  been 
limited  to  a  single-angle  shot  for 
each  camera. 

►  How  It  Works — Heart  of  the  sys¬ 
tem  is  the  standard  GPL  camera 
with  four-lens  turret  in  which  lens 
selection,  focus  and  iris  settings 
are  already  connected  for  remote 
control.  This  camera  is  mounted 
upon  a  newly  designed  pan-and-tilt 
pedestal  and  the  five  different 
operational  features  wired  through 
a  1,000-foot  cable  to  a  miniature 
control  unit  somewhat  resembling 
the  gear  shift  lever  on  the  steering 
(CentinMd  m  pog«  24) 
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Electronics  Industry  of  Western  Germany 

Electronic  equipment  ond  components  ore  being  made  by  74  firms  employing 
158,000  people  in  Western  Germony,  occording  to  on  Office  of  Economic 
Affairs  tabulation.  Product  breakdowns  ond  employment  figures  are  given 
here  for  50  of  these  firms,  of  which  the  four  lorgest  ore  Robert  Bosch,  Brown 
Boveri,  Telefunken  and  Siemens  &  Halske 
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column  of  an  automobile  (see  tech¬ 
nical  description  and  photographs 
beginning  p  252  of  this  issue).  ' 
Servomechanical  devices  make 
the  camera  and  its  pan-tilt  pede.stal 
slave  to  the  orders  transmitted  from 
the  control  unit  by  the  remote 
cameraman.  In  addition  to  con¬ 
tinuous  servo-manual  control,  the 
unit  has  a  memory  that  enables 
shifting  instantly  to  any  of  six 
preset  positions.  Other  refinements 
include  automatic  rate  pan,  which 
keeps  the  camera  moving  in  the 


New  process  shows  promise  for 
automatic  production  methods 
in  radio  and  television 

Large-scale  commercial  application 
of  plated  circuits  has  resulted  from 
a  six-year  million-dollar  re.search 
and  development  program  at  Motor¬ 
ola.  Suitability  of  plated  circuitry 
was  verified  by  marketing  some 
10,000  radio  sets  incorporating 
chasses  fabricated  by  the  new  pro¬ 
cess.  No  news  from  consumers 
turned  out  to  be  good  news,  and  as 
a  result  the  company  plans  to  adapt 
the  process  to  other  models  of  home 
and  portable  radios  and  eventually 


desired  direction  at  any  uniform 
speed  and  a  stiffness  control.  The 
latter  operates  only  in  the  manual 
position  and  can  be  adjusted  to 
eliminate  jerky  movement  when 
making  panoramic  shots  under  diffi¬ 
cult  conditions. 

Although  suggested  for  use  in 
military  action  as  a  robot  observer, 
its  inventors  also  think  the  device 
may  have  advantages  over  manned 
cameras  in  overcoming  the  hazards 
of  maneuvering  in  political  conven¬ 
tions  and  other  public  gatherings. 


to  television  receiver  production. 

►  Placir — The  plated  circuit  pro¬ 
cess,  called  “placir”  consists  of  plat¬ 
ing  a  thin  copper  pattern  on  a 
stamped  plastic  base.  This  replaces 
the  conventional  chassis  and  much 
of  the  usual  sub-chassis  wiring. 
Sockets  are  made  at  the  time  of 
plating  by  boring  holes  in  the  plas¬ 
tic  ba.se.  All  of  these  operations 
are  done  by  automatic  machinery. 

The  process  is  expected  to  per¬ 
mit  high-speed  production  of  radio 
and  television  sets,  with  advan¬ 
tages  in  small  size,  light  weight, 
improved  operating  characteristics 
and  greater  reliability. 


BBC  Adopts  F-M  for 
VHF  Broadcasting 

British  Broadcasting  Corporation, 
queen  mother  of  government-oper¬ 
ated  radio  systems,  finds  her  plan 
for  complete  national  coverage  by 
three  programs  running  into  a 
dead  end. 

Failure  of  the  Copenhagen 
Wavelength  Plan  for  Europe,  in¬ 
creased  jamming  by  skywave- 
propagated  foreign  signals  and 
technological  difficulties  in  main¬ 
taining  synchronized  transmitters 
on  exactly  the  same  frequency  are 
partial  roadblocks.  Worst  trouble 
is  plain  lack  of  radio  roads  or 
channels. 

►  .More  Paths — Usual  cure  for 
allocations  ills  is  to  whack  out 
new  trails  higher  up  in  the  fre¬ 
quency  spectrum.  Britain  has 
long  had  available  88  to  100 
megacycles,  but  has  been  loath  to 
use  frequency  modulation,  which 
makes  the  region  habitable.  Igni¬ 
tion  noise  is  bad  here  for  standard 
broadcast  amplitude  modulation. 
After  extensive  tests,  BBC  is 
enthusiastic  about  f-m  and  has 
extensive  plans  for  coverage  of  the 
United  Kingdom. 

What  will  this  mean  to  Ameri¬ 
can  manufacturers?  Probably 
little.  Coupled  to  dollar  shortages 
in  Britain  is  the  generally  cool 
attitude  of  receiver  manufactur¬ 
ers,  bu.sy  with  tv,  towards  produc¬ 
ing  enough  good  f-m  sets  to 
.satisfy  even  the  U.  S.  market. 

Auto  Radio  Business 
Triples  in  Six  Years 

Set  manufacturers  compete 
with  automobile  business  itself; 
both  do  well 

In  1946  there  were  approximately 
8  million  radio-equipped  passenger 
cars  in  the  U.  S.  Today,  the  Broad- 
ca.st  Advertising  Bureau  estimates 
that  there  are  over  24.5  million. 
This  represents  more  than  65  per- 

(ContiniMd  on  pa«c  26) 


Plated  parts  for  a  S-tube  miniature  broadcast  set  and  television  receiver — 
products  of  Motorolo's  million-dollor  "placir"  process 


Public  Tests  Plated  Circuit  Radios 
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low  frequenty  Clettroait  lastrameatatioH 
QUALITY  INSTRUMENTS  PROVEN  PERFORMANCE 

moderately  priced 


*  Oscillators  —  .009  cps  to  520  kc 


The  Models  400-A, 
420-A,  and  430-A 
are  compact  RC  Os¬ 
cillators  with  out- 
Mo4«b 400-A, 420-A. 430-A  Standing  perform- 
12* 2' higti  once,  moderately 
priced.  The  Models  4CX)-A  and  420-A  provide 
both  sine  and  square  wave  output. 


The  Models  410-A, 
400-C,  and  420-C 
are  designed  with 
sturdy  steel  cabinets 
Mo4.i< 410-A, 400< 420-c  lor  rack  panel 
19* wM*, 844’ higk  mounting.  These 
units  Feature  sine  and  square  wave  output. 
The  Model  400-C  provides  either  balanced 
or  single  ended  output. 


400-A 

Stn«  and  S^tor*  Wov« 
Trv«  RC  Oscillator 
Compact  Oosion 

410.A 

Sin*  and  Sovora  Wav« 
Amplitudo  ±.2S  db 
Low  Distortion 

420-A 

Sino  ond  Sovoro  Wovo 
Audio  ond  Sub-Audio 
Compoct  Dostpn 

430.A 

Wida  Rang* 
Compoct  Dosign 
Outttonding  Voluo 

400.C 

Sino  ond  Sqyaro  Wqvn 
Rock  Panol 
Balancod  Output 

420-C 

Sino  and  S^raro  Wov« 
Rock  Panal 

Audio  ond  Sub-Audio 

440-A 

Push-Button  ControMod 
EncoUont  Rosotobility 
Low  Distortion 

Atad.li  310-A  and  340-A 
12*  7*  higli 

The  Models  350- A  and 
360-A  ore  variable  re¬ 
jection  hiters  which 
provide  either  a  rejec¬ 
tion  band  in  which  the 
gain  falls  at  a  rate  of 
24  db/octave  or  a 
sharp  single  frequency 
null.  Both  high  and  low 
frequencies  are  inde¬ 
pendently  adjustable. 


The  Models  310-A 
and  330- A  are  vari¬ 
able  band-pass  fil¬ 
ters  with  unity  pass 
band  gain  and  24 
db, 'octave  outside 
the  pass  band.  Both 
high  and  low  cut-off 
frequencies  are  in¬ 
dependently  adjust¬ 
able  over  the  entire 
frequency  range. 


trp* 

FMluffcig 

AaUimrB— » 

Bond-Post 

Variobto  Bond-Width 
Zoro  db  Intonion  Lost 

24  db/octovo  Slop* 

80cnie800k 

Bond-Pbn 

Low  Intomol  Noito 

Zoro  db  Intortion  Lott 

24  db/octov#  Slopo 

.08  CP4  lo  8  k 

Bond-Post 

Audio  ond  Sub-Audio Rongo 
24  db/octov#  Slop# 
Voriok^#  Bond- Width 

0.8  cn  la  80  k 

Sorve 

Proportionol-P1uS-D#rivotiv# 
Proport  ionol-Plus-fnt#grol 
S#rvo-D#tigA  Filt#r 

.01  cp«  lo  100  cpt 

Roioction 

Low  Intomol  NoH# 
R#toction  Bond  or  t^lt 

24  db/octov#  Slop# 

.08  CM  la  8  k 

Roloction 

Vorioble  Reiecrion  Bond 
Variable  NuH 

84  db/ocMve  Stop# 

80  CM  lo  800k 

lav  40 worn  !  Sfi7$.00 


I  ev  SO  woiti  S4S0.00 


SOvram  S4SO.OO 


40  worn  !  S3SO.OO 


I  ■>  I  SO  «am  S4SO.OO 


lev  I  40vMm  S87S.OO 


ABOUT  THESE  INSTRUMENTS 

The  Oscillators  and  Filters  described  here  are  being 
effectively  used  in  a  growing  number  of  interestiitg 
applications  for  engineering,  research,  and  production. 

WRITE  FOR  A  FREE  DESCRIPTIVE  CATALOG 


All  instniments  are  fully  guaranteed  for  one  year 
against  defective  materials  and  workmanship. 

Prices  Net  F.O.B.  Cambridge 


KROHN-HITE 


INSTRUMENT  COMPANY 

580  MASSACHUSETTS  AVENUE 
CAMBRIDGE  39,  MASS.,  U.S.A. 
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cent  of  the  nation’s  37  million  auto¬ 
mobiles  and  22  percent  of  all  radios 
in  the  U.  S. 

Much  of  the  growth  has  taken 
place  since  1949.  Over  14  million 
car  sets  have  been  produced  since 
then,  equaling  about  75  percent 
of  automobile  production  for  the 
period. 

►  Leaders — A  leading  factor  in  the 
huge  auto-radio  business  is  General 
Motors,  whose  Delco  division  has 
produced  more  than  7  million  auto 
sets.  In  1950  alone,  Delco  made 
nearly  2  million  of  the  4.7  million 
sets  produced  that  year  by  the 
entire  industry.  It  makes  radios  for 
all  GM  divisions  and  for  other  car 
manufacturers  as  well.  However, 
not  all  GM  divisions  use  Delco  sets 
exclusively.  Some  of  them  purchase 
from  outside  radio  companies. 

No  other  car  manufacturer  makes 
its  own  sets,  so  that  a  very  substan¬ 
tial  market  is  available  for  auto 
radio  producers.  For  example,  the 
Ford  Motor  Company  is  a  good  cus¬ 
tomer  of  such  firms  as  Kendix, 
Motorola  and  Sylvania.  The  Chry¬ 
sler  Corporation  uses  Motorola 
sets  and  buys  from  Philco  as  well. 

These  two  car  manufacturers, 

(along  with  General  Motors,  have 
accounted  for  much  of  the  auto- 
I  radio  business,  although  a  large 
?  volume  is  also  done  through  regular 
j  radio  outlets  and  mail-order  chains. 

{  Between  1949  and  1951  the  follow- 
i  ing  percentages  of  cars  sold  have 
been  radio-equipped:  General  Mo¬ 
tors,  74.1  percent  Ford,  70.4  per¬ 
cent;  Chrysler,  66.7  percent. 

►  Outlook — Despite  past  perform¬ 
ance,  the  immediate  trend  in  car- 
radio  production  and  business  is 
not  dazzlingly  bright.  A  50-percent 
decline  in  auto  set  production  has 
taken  place  this  year,  reflecting  the 
slump  in  auto  sales  last  spring. 
Units  produced  during  the  first  half 
of  the  year  total  1,543,877  while 
in  1951  production  had  reached 
2,969,632  for  the  period. 

But  auto-radio  manufacturers 
are  optimistic  about  the  future. 
The  effect  of  the  steel  strike,  even 
though  it  may  cut  total  car  output, 
has  put  the  automobile  back  into  a 
seller’s  market — and  that  is  when 
auto-radios  really  sell. 


MEETINGS 


Sept.  3-13:  International  Elec¬ 
trotechnical  Commission  Meet¬ 
ing,  Scheveningen,  Nether¬ 
lands. 

Sept.  5-7:  Fourth  Preconference 
ISA  Instrument  Maintenance 
Clinic,  Cleveland,  Ohio. 

Sept.  8-10:  American  Standards 
Association,  Third  National 
Standardization  Conference, 
Museum  of  Science  and  Indus¬ 
try,  Chicago,  Ill. 

Sept.  8-12 :  National  Instrument 
Conference  and  Exhibit, 
Cleveland,  Ohio. 

Sept.  10-12:  Convocation  of  the 
Centennial  of  Engineering, 
Congress  Hotel,  Chicago,  III. 
Sept.  13-22:  Italian  Radio  and 
Television  Fair,  Sports  Palace, 
Milan,  Italy 

Sept.  20:  Cedar  Rapids  Section, 
IRE,  Communications  Confer¬ 
ence,  Roosevelt  Hotel,  Cedar 
Rapids,  Iowa. 

Sept.  22-23:  NEDA  Third  An¬ 
nual  Convention  and  Manu¬ 
facturers’  Conference,  Ambas¬ 
sador,  Atlantic  City,  N.  J. 
Sept.  23-30:  Conference  on  In¬ 
struments  and  Measurements, 
Stockholm,  Sweden. 

SEaT.  29-OcT.  1:  Eighth  Annual 
National  Electronic  Confer¬ 
ence  and  Exhibition,  Hotel 
Sherman,  Chicago,  Ill. 

Oct.  1-3:  Canadian  Electrical 
Manufacturers  Association, 
General  Brock  Hotel,  Niagara 
Falls,  Ont. 

Oct.  6-8:  NAED,  Fall  Meeting 
of  the  Pacific  ^ne.  Hotel  del 
Coronado,  Coronado,  Calif. 
Oct.  13-17:  AIEE  Fall  General 
Meeting,  New  Orleans,  La. 
Oct.  20-22:  Radio  Fall  Meeting, 
RTMA  Engineering  Depart¬ 
ment,  Hotel  Syracuse,  Syra¬ 
cuse,  N.  Y. 

Oct.  20-24:  National  Metals 
Show,  Philadelphia  Auditor¬ 
ium,  Philadelphia,  Pa. 

Oct.  21-23:  Twenty  Ninth  An¬ 
nual  Session,  Communications 


Section,  Association  of  Ameri¬ 
can  Railroads,  Edgewater 
Gulf  Hotel,  Edgewater  Park, 
Miss. 

Oct.  26-29:  NAED,  Meeting  of 
Board  of  Governors,  Grove 
Park  Inn,  Asheville,  N.  C. 

Oct.  28-30:  AIEE  Middle  East¬ 
ern  District  Meeting,  Commo¬ 
dore  Perry  Hotel,  Toledo, 
Ohio. 

Oct.  29-Nov.  1:  Audio  Fair, 
Hotel  New  Yorker,  New  York, 
N.  Y. 

Nov.  5-7:  Sixteenth  Annual 
Time  and  Motion  Study  and 
Management  Clinic,  Sheraton 
Hotel,  Chicago,  Ill. 

Nov.  10-13:  NEMA,  Haddon 
Hall,  Atlantic  City,  N.  J. 

Nov.  10-30:  International  Radio 
and  Electronics  Exhibition, 
Bombay,  India. 

Nov.  17-18:  AIEE,  Technical 
Conference  on  Recording  and 
Controlling  Instruments,  Ben¬ 
jamin  Franklin  Hotel,  Phila¬ 
delphia,  Pa. 

Nov.  19:  American  Standards 
Association,  34th  Annual 
Meeting,  Waldorf  Astoria, 
N.  Y. 

Nov.  21-22:  Fourth  Annual  IRE 
Regional  Papers  Technical 
Conference,  President  Hotel, 
ter  Conference,  Park  Shera- 

Dec.  10-12:  IRE-AIEE  Compu¬ 
ter  Conference,  Park  Shera¬ 
ton  Hotel,  New  York,  N.  Y. 

Jan.  14-16,  1953:  Joint  AIEE- 
IRE  Conference  on  High  Fre¬ 
quency  Measurement,  Wash¬ 
ington,  D.  C. 

Feb.  5-7:  IRE  Southwestern 
Conference  and  Electronics 
Show,  Plaza  Hotel,  San  An¬ 
tonio,  Texas. 

March  23-26:  IRE  National 
Convention,  Waldorf-Astoria 
Hotel  and  Grand  Central 
Palace,  New  York,  N.  Y. 

May  11-13:  National  Conference 
on  Airborne  Electronics,  Day- 
ton,  Ohio. 


Business  Briefs 

►  FCC  has  granted  a  special  tem¬ 
porary  authorization  to  RCA  to 
operate  four  modified  Signal  Corps 
transmitters  at  the  site  of  WOR- 
TV’.  They  will  be  used  to  obtain 
data  concerning  the  effect  of  an¬ 
tenna  height  on  tropospheric  and 
ground  wave  propagation  in  the 
upper  portion  of  the  uhf  television 
band  (842-845  me). 

►  Sale  of  aircraft-quality  steel  by 
warehouses,  for  use  in  military 
electronic  and  communications 


equipment  bearing  allotment  sym¬ 
bols  A-7,  was  authorized  by  the 
National  Production  Authority  on 
July  30. 

►  Transistor  licensees  under  West¬ 
ern  Electric  patents  now  total  26 
domestic  and  nine  foreign  firms. 

►  Savings  of  over  $2.5  million  in 
labor  and  metal  costs  will  be  effected 
as  a  result  of  a  new  schnorkel-sub 
extensible  radio  and  radar  mast  de¬ 
sign.  The  new  mast  is  made  from 
monel-covered  low-alloy  steel  tub¬ 
ing  instead  of  stainless  steel  billets, 
according  to  the  Navy, 
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-product  performance 
:ruit  can  come  only 
from  a  '*know-how'’ 
that  has  grown 
through  actual  rerv- 
ice  since  the  early 
days  of  the  electrt* 
cal  industry. 

— an  ability  to  co¬ 
operate  in  pio- 
\  neering  new 
\  wires  to  meet  or 

\  anticipate  in- 
\  dustry'sgrow- 
\  ing  needs. 

\  In  the  years 

\  that  follow 

\  This  Belden 

\  Program  Is 
\  —  TO  •! 

k  \  CONTINUCD 


Belden 


A  scrap  of  paper  that  led  to  a 
Class  A  product  improvement.  Let  u 
prove  that  these  savings  are  possihlt 
in  your  plant,  too. 

WMfTt:  Belden  Manufacturing  Co. 
4625  West  Van  Buren  Street 
Chicago  44.  Illinois 
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In  all  our  experience,  no  resistor  has 
been  so  extensively  tested— and  so 
unanimously  approved — as  IRC’s  new  Type 
BOC  Boron-Carbon  l^-watt  PRECISTOR. 
Of  the  3,000,000  already  manufactured, 
more  than  100,000  were  given  the  most 
stringent  tests-in-production, 
including  critical  temperature  cycling  and 
500-hour  load -life  tests.  Result;— 
Type  BOC  conforms  to  aU  requirements 
of  MIL-R-10509A!  Also,  customers  have 
conducted  their  own  laboratory  and 
field  tests— and  they  express  their 
approval  of  Type  BOC  in  letters 
like  those  shown  here. 

In  the  case  of  IRC’s  new  JAN  Type 
Precision  Wire  Wounds  and  Advanced  Type 
BT  Resistors,  too,  rigid  quality  control 
and  continued  testing  have  won 
industry-wide  approval.  Most  stable 
and  reliable  of  all  precision  wire  wounds, 
Type  WW’s  far  surpass  JAN-R-93 
Characteristic  B  Specifications. 
And  Type  BT’s  continue  to  meet 
and  beat  JAN-R-11  Specifications. 


INTERNATIONAL  RESISTANCE  COMPANY 
403  N.  Brood  St.,  Philodolphio  t,  Po. 

fltot*  tofid  mt  fyll  on  lh«  followinf  choekod  ifomt:  — 

ni  Type  ftOC  ftorofi'Carbon  PREOSTORS 
n  Typ*  WW  frcciwon  Wir«  Wound  Romtors 
O  Typo  RT  Advoncod  Fiitd  Composition  Rosiston 
[~)  Nomo  ond  Addrott  of  Noorost  IRC  Distributor 

NAME _ _ _ 

TITIE _ _ _ 

COMPANY _ 

ADDRESS _ 


Mcn7  Coupon  Today  for  FuK  Dotaih  of  Thoto  IRC  Rotnfora 


Ufimmiih  (Limwt  Soj^  -AAAr 


Mod  wlioblt  ond  iTablm  of  oil  wiro-wound  prnchiont,  Hmm 
now  Typo  WW't  hovo  provod  dioir  suporiority  in  unbiotod 
tods.  S^oro  cycling  and  lOO-houf  load  lotti  rocultod  in  vir- 
luoMy  xoro  chongot  in  rotidanco.  Other  dringont  tests  proved 
JAN  Type  WW's  high  mechonical  strength,  freedom  from 
shorting,  resistance  to  high  humidity.  New  winding  forms — new 
winding  technique — new  type  insuloHon — and  new  ternUita- 
tions  assure  long  life,  oecurocy,  ruggedness  in  service.  IRC  JAN 
Type  WW's  are  becomhsg  the  choice  of  leading  producers 
of  niiRtory  equipment.  Get  full  technical  data  in  Catalog 
■uHetin  0-3. 


T)pb  fT  kimmi  fixtd  CmmpssIHmi  Itsistors  Moot 
aad  IsBt  JAN-l-11  SpscUkatiMS 
Fjifs  trS  M§Rt$  Md  f««ts  tifid  $  CkmmttHlstU 

These  ore  the  fonsoes  Advanced  Type  Srs  whose  choroctorltlics  set 
new  perforinonce  records  for  Axed  coeipositten  resistors.  They  com*  ' 
hhto  O  unique  Aiessent-type  resbtance  element  srMh  excludve  cen- 
structien  feotures  to  assure  exiremefy  low  operating  temperature  , 
'  end  exceSenf  power  dissipotioit.  Yet  they  ore  compoct,  Rght  in 
fuNy  hwelored.  httseiive  letls  by  independent  ogencies  hrnre  ; 
psfRliS  their  superiority  under  octvol  Aeld  condttiows.  For  fuM  tech* 
mhl  for  Catalog  Mtolin  S*1. 


CITY 


:ONf _ ST  ATI 


// 


'Qb-iakeiik£'(ieit 


mips  BBM  CBPPBI  PmSBIS 

CORPORATION 


r,  1952— ELECTRONICS 


MOST  COMPLETE  AND 
UP-TO-DATE  LINE  OF  MAGNET 
WIRE  IN  THE  INDUSTRY 


/  EVERY  TYPE  OF  INSULATION 
V  TO  MEET  DESIGN  REQUIREMENTS 

Black  Enamel  •  Formvar  •  Sodereze*  •  Bonc/eze®  •  Nylon 


Class 


Paper 


Caftan 


Multiple  Combinations 


^S\ 


/  AVAILABLE  IN  ALL 
SIZES  AND  SHAPES-ROUND, 
SQUARE,  RECTANGULAR  . . . 

Over  400  different  types! 


IF  MMNET  WIRE  IS 

miFSmSfhasihe 


i 


CORPORATION 


JfnRMVfft  HERMETIC  SERI  TERMINAU  —  RfptiuMt  M  MIL  n«rirf- 
mimBaig  ints.  ww  tidisluc  nwniM  stock,  nirMioK.  MdMicii 
itriiis.  nC  octssni  iressres  wRt  h  iipiimnl  of  Iti  stM  or  sIlNr  toodicul  dui- 
Klerislics.  E-3LW  lorwiols  n  m  kciit  istC  il  1000  RSi  slilic  Ml  ressirc  tiR 
nOirp  SOOO  |si  lists  for  Iwo  Riiiles. 

OCTAL  TYRE  PLUG  III  HEAOERG  —  AiMicitlc  hr  MIL  miiri- 
'UppMMW  Mils.  Tkosc  iiRs  ui  liRitp  sishheR  likraliois.  lorp 
iMRtriliri  mops,  mi  olkor  skills  «ilkNl  MRiiniiil  b  hi  scM  ir  ihir  hN- 
Ibiil  ikiriclirlstbs.  AnmWi  «ih  lipl  iH  Inin  Rbs. 
ffiggglll  multiple  PII  NEAOERG  -  AiMkiMi  lir  MIL  ihmimiIs. 

PriSHtlj  tiiif  isH  M  MIL  T-27  IwsiorMirs.  Tim  Nils 
m  mHiOh  wih  2  b  10  pbs.  Tkisi  nis  cw  Hdcrti  cnMIns  miUncA  Nm 
«•  N  biRiirMil  b  hi  soil  IT  ihit  duridcristics. 

iiiiayifl  fuse  "PERS.  hermetically  sealed  —  AiiHiHi  Hr 
S-AS  M  4-AC  tiscs.  TMsi  iiHs  VI  uaplibli  scM  Iria 
Mishn  iHH  IT  vihoil  hi  CJR  or  hsi  bsorbi  Ttiy  in  ipMiciMc  n  RrtksoririH 

NR  (H  IHM  cmroniIs. 

CAILES.  HERMETKALLY  SEALED  -  Tki  uMcs  n  lirMl- 
bMh  subR  M  hi  |b|  N  Hn  b  ho  hnI. 

NFAHY  WATERSEAL  PAHEL  ASSEMHUES  —  TIm  nHS  i« 
^■WWMtr  N  atM  Nm  lur  iisbRB  lisbri  h  ps  NtaR  inssirM 
ciMNioh- Till  n  inHaMi  hr  1/4"  Stulls  mR  hr  MkilioMicrs  nR  StM  tiskbts. 

EIIE  CORDS  WITH  PLUGS  FOH  EUROPEAH  USE.  HEHMET 
Wfliiilidi’  ICAUT  SEAUD  —  TDri  nHs  n  cwibMi  siM  M  hi 
|h|  nR  « lib(  mR  M  inssNM  Nis. 

4Vi¥.M’llifc  CCSCETS,  METED,  PAHEL,  CDVEH,  ETC.  —  HiMiR  tiM  Hn- 
MM  hi  NMbk  siMb|. 

^■STmIjiim  AUmHS.  U.  S.  TO  EUROPEAH,  AFHICAH.  SOUTH  AMEHCAH 
WAAUV  sOHETS  —  On  200A  nR  300A  hphN  B  Aft  iMhIi 
il  sbiRvR  Ihcs,  shAiIs,  nR  Inn  sickils  M  hcilNi  miIniR  ms. 

con.  f  OHMS.  cornAi  cohtacts.  mi  tm  mm  uum 


Wc  wdcMHC  jriNir  iiMiuirc*  on  any  phase 
•I  dcaifii,  devdopmcnl  or  prodnrtioii. 
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MAXWELL 


FIRST  to  forecast 

Electromagnetic  Waves 


:^RliiM|STATS  ^ 
RCtICTORS 
TAP  SWtTCHiS  ^ 


James  Clerk  Maxwell 

18}  1-18/8 

This  distinguished  Scottish  physicist  and 
mathematician  developed  the  theory  of 
electromagnetic  waves.  By  reasoning  with 
mathematical  precision  from  known  facts, 
he  advanced  the  hypothesis  that  electro¬ 
magnetic  waves  could  trovel  through 
space.  Nine  years  after  Maxwell's  death, 
his  ideas  were  substantiated  by  Hertz.  The 
maxwell,  one  magnetic  line  of  force,  is 
nomed  for  him. 


® 

MORE  RHEOSTATS 

SOLD  THAN  ALL  OTHER  MAKES  COMBINED/ 


Deep-sea  dog  fig^t 


Our  wa  bultlex  of  the  future  may  be  fought  by 
bigb-Kpeetl  ^‘ubnlarille«  on  tlie  eeriest  battle- 
groiiiiil  of  all  time  —  deep  beneath  the  sea.  P'or 
the  first  time  in  naval  history  submarines  are 
now  being  designed  expressly  to  track  and  de¬ 
stroy  other  submarines  while  totally  submerged. 

The  detection  and  missile-guiding  systems 
which  make  this  possible  are  the  result  of  bring¬ 
ing  the  magic  of  electronics  to  problems  of 
automatic  control  and  computation  too  com¬ 


plex  for  rapid  solution  by  man.  Working  closely 
with  the  Armed  Forces  for  34  years,  Anna  Cor¬ 
poration  has  played  a  leading  part  in  this  field 
in  basic  research,  design,  development  and 
production. 

Electronics  provides  a  whole  new  arsenal  of 
tiefense  weapons.  In  important  areas  of  this  field 
Arma  is  pacing  the  developments.  .4  rma  Corpora¬ 
tion,  Brooklyn,  N.  Y.f  Mineola,  N.  Y.;  Subsidiary 
of  American  Bosch  Corporation. 
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General  Offices:  1521  E  Grand  Ave.,  El  Segundo,  Calif.  ■  Phone:  El  Segundo  1890 

Chicago.  Branch  OMice  205  West  Wacker  Drive  •  Phone  Franklin  2-3889 


MIENOIIC  CAtTtIDOl 

Dtom*t«f . .  W*  to  I  * 

longth . Vl*  to  tJ* 

Cwrroot:  holf-wowo  .  1 .3  mo  to  60  mo 
VoitOfO;  DC  Ovtput....20  voltf  to 
10.000  volt* 


HIRMETICAILY  SiAlED 

Diomotor . 3/16"  to  1 

longth . 9/16"  ti 

Curront:  holf-wovo.  .1.3  mo  to  < 
Voltogo:  DC  output . 30  vo 


SIIENIUM  DIODES 
Oiomotor ........  d  1 00*  t« 

loogtti . (1310”  t« 

Output  Voltof o . . . .  I.  . . .  30> 
Output  CMrroAt...3S  uo  to 
Tomporoturo  lofipo  ■  30*^0  t< 


A  recent  month's  production 
included  Rectifiers  to  supply 
40  microamperes,  1,000  volts, 
and  Rectifiers  with  a  capacity 
of  140,000  amperes,  14  volts. 


Owned  and  managed  by  En¬ 
gineers  who  are  specialists 
in  the  design  and  manufac¬ 
ture  of  Selenium  Rectifiers. 
Submit  your  problems  for 
analysis  and  we  will  be  glad 
to  offer  our  recommendations. 


ConsilWed 

single  1r|>rii 

producers 
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FILTERS 


8  <ircwiF  Hiifiieturit^d  fllt«r  for  wid«  bond 
RF  Intorforonco  Supproition. 


.-135  VAC-dOO"^  Altof -hormoticoily  toolod  • 


ELECTRONICS -ScptMiiwr.  I9S2 


MUST  TOUR 
EQUIPMERT  BE 
RADIO  IRTERFEREHCE  FREE? 


IF  YOURS  IS  A  TOUGH  RF  IHTFRFlRiMCl 
PROBIF/R-IFT  FILTROH  SOLVi  IT.,.. 


FILTRON'S  •nginearing  dapartmant,  cooparating  with  angi* 
naars  of  laoding  componiat,  hot  tolvad  RF  Intarfaranca 
Supprataion  problamt  throughout  tho  country. 

If  your  aquipmont  mutt  maat  tha  RF  Intarfaranca  limits  sat 
by  tha  militcrry  spacifications,  consult  with  FILTRON'S  angi- 
naart  in  tha  aarliast  stogas  Of  dasign.  FILTRON  can  furnish 
RF  Intarfaranca  Supprassion  Filtars  whosa  tiza,  waight  ond 
ovaroll  configuration  will  fit  into  your  aquipmont. 

FILTRON  hat  custom  dosignad  ovar  1000  difforant  typos  of 
RF  Intarfaranca  Supprassion  Filtars  for  aquipmont  that 
moats  militory  RF  Intarfaranca  Supprassion  limits  and 
spacifications. 

FILTRON'S  complatoly  aquippad  tcroan  rooms  ora 
always  availabla  for  tha  RF  Intarfaranca  tasting 
of  your  units  and  aquipmont. 


An  inquiry  on  your  company  loltorhood 
will  rdctiv*  prompt  ottontion. 


W  THE  F  I  LT  N  COo,  INC. 

r  FLUSHING,  LONG  ISLAND,  NEW  YORK 

LARGEST  EXCLUSIVE  MANUFACTURERS  OF  RF  INTERFERENCE 


FILTRON  can  bast  sofvo  your  RF  Intarfaranca  problams  bacauso; 


19  omp.-38  VDC  RItpr,  sii«  3"  s  2^  i  with  prM«Mrit*d 

AN  connpclprs-high  att«fi«atiofi  from  150  KC  to  400  MC. 


•  FIlTtON’S  tnginotrkip.  rtttarcli  onO  tflvteioiis  ort  by 

txptritficod  tf  InttrftroiKt  Supprttiiofi  llittr  tuglnoon. 

•  ^llTtON'S  modtm  thitl4t4  loborotbrlos  ort  trpilpptd  to  mtoturt 

tf  Inttrftrtnct  frtm  14  KC  to  1000  MC  bi  occordonct  with 
milHory  tptcificotions. 

M  IIITKON'S  production  focilitioSy  comprithit  o  copocHor  monufoctur* 
log  dlvl<ion«  coil  windhig  division^  motol  fobricotion  shop, 
mttol  stomping  ond  tool  ond  dio  shops*  ort  oxdoslvtly 
producing  tho  highost  goolity  compononfs  for  FIlTtON’S 
KF  inttrftrtnct  Svpprtssion  FiHtrs. 

•  FIITKON'S  tittnslvt  production  fodlHios  ptnolt  us  to  moot  your 

dtlivtry  roguirtmonts.  NOW! 


1  RF  INTERFERENCE  SUPPRESSION  FILTERS  FOR;  I 

Motors 

Dynomotors 

Powor  Plonts 

Invortors 

Actwotors 

Eloclrofiic 

Cosol  ino 

Controls 

Enginos 

1  And  tthor  RF  Intorforonco  producing  oguipmont  | 

3S 


I 


fWlRGlHa 

V<Ut,HewX«A 

.,phohi'NO^*-‘’"^ 


SERVICE 

GREATER  VARIETY 
HIGHER  QUALITY  A 


ALLMETAL 

AN 


STAINLESS  STEEL 
FASTENERS 


MACHINE  SCREWS  •  NUTS  •  BOLTS  •  WASHERS  •  PINS  •  RIVETS 


AVAILABLE  IMMEDIATELY  FROM  STOCK,  an 
endless  stream  of  first  quality  “AN”  stainless  fasteners  is 
Allmetal’s  answer  to  the  exacting  demands  of  defense  pro¬ 
duction  ...  in  aircraft,  electronics,  ordnance,  in  industry 
everywhere.  Always  remember  Allmetal,  to  get  the  fasteners 
you  want— when  you  want  them. 


WRIT!  FOR 
CATALOG, 
ON  YOUR 
LETTERHEAD, 
TODAYI 


SCREW  PRODUCTS  COMPANY,  INC, 

33  GREENE  STREET  NEW  YORK  1 3,  N.  Y. 
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DOUGLAS"  &  “MACADIE 

Automatic  Coil  Winding  Machinery 


A  Toriety 
oi  ingenioui 
l•nlion  devicas 
lo  meet  all 
requirements. 


WiaM  alee  ortfUble) 

A  uaieeteol  ar  beaereomb 
winding  OMcblas  tor  all  types 
oi  WOTS  wound  ceils  iioni 
%,*  (2.4  nun)  to  144'  (45  an) 
wide  and  up  lo  ^  (IIH  am) 
diomoter.  Two  eoUs  eon  be 
wound  at  one  Ubm  and  tbs 
wirs  range  a  troa  0.034'  (0.41 
ram)  lo  0.0024'  (0D4  aa).  Lte 
wirse  ha*ag  on  otsioU  di- 
oBolsi  wllblB  Ibis  raaga  can 
also  be  handled.  No  cam 
changes  rsquired  on  Ualeet- 
sal  Winder  or  Prograeslea 
Unieersal  Winder. 

Beach  Space:  25'  a  25*  (434 
ma  a  434  aa).  Baigkl:  33* 
(440  an). 


Extremely  easy 
and  rapid 
gear  dianges, 
mddng  lor 
quick  set  up. 


Wide  range 
of  wire  sizes 
handled  on 
each  machine. 


Precision 
manufacture . . . 
heary  castings 
. . . overdze 
shafts . . .  extreme 
ruggedness . . . 
designed  expressly 
lor  production. 


Built  by  the  Automatic  Coil  ^ 

Winding  and  Electrical  ■ 

Equipment  Co.,  Ltd.,  I 

London,  England.  | 


“Douglas"  &  "Macadie"  automatic  coil  wind¬ 
ing  machines  are  precision-built  to  meet  the 
demands  of  the  most  exacting  engineer,  and 
have  established  enviable  records  for  produc¬ 
tion  output  and  long  life  in  plants  throughout 
the  world.  Easy  to  set  up,  they  will  duplicate 
coils  at  highest  speeds  with  absolute  accu¬ 
racy.  Models  are  available  for  every  coil 
winding  application,  from  single,  universal, 
solenoid,  or  bobbin  to  multi-winder  with  auto¬ 
matic  paper  insertion.  Engineering  service 
facilities  and  stocks  of  spare  parts  are  avail¬ 
able  from  New  York. 

BRITISH  INDUSTRIES  CORPORATION  imobbsssliii  13.  nv.i 


COMPUMENTARV  CATALOGUE 


BRITISH  INDUSTRIES  CORP.  DEPT.  M 
164  Duane  Street,  New  York  13,  N.  Y, 


Gentlemen;  Please  send  complete  catalogue  of 
“Douglas”  tc  “Macadie"  automatic  coil  ss'inders. 


Name 


Position 


I 


I1  Ji 


VTVM 


This  eombinntion  of  fealures  explains  wh>' 

•  Complete  rre<|iicney  coveratre  •  One  main  seleetor  switch, 
with  one  prolte,  20  eps  to  o%er  IIU-  all  ranges. 

me.  Insulated  and  shielded  KF  tnlic  •  ACrms — IVak  to  Peak 

prolM-,  found  usually  only  with  lah-  •  ,12  Ranges 

oratory  instruments,  is  included.  •  Zero  renter  mark  for  FM  dis- 

•  Peak  to  Peak  ACV  and  RF  with  criminator  alignment  plus  any 

probe.  othergalvanometer  measurements. 

•  One  volt  full  scale  reading  on  •  High  input  impedance  11  meg> 

AC  &  DC.  ohms  on  DC. 

U.S.A.  Deafer  Net  $69^0  *  Prices  subject  to  change  without  notice. 


Triplett 


TRIPLETT  ELECTRICAL  INSTRUMENT  CO.,  BLUFFTON,  OHIO 
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G>mpleie  harness  assemblies  with 
detachable  unit  leads  or  rewirable 
leads.  Igniter  or  ignition  lead  assem¬ 
blies  for  jet  and  reciprocating  air¬ 
craft  engines  and  military  vehicles. 


For  elenrical  shielding,  mechanical 
proteaion,  fluid  lines,  conduits  and 
ducts,  pressure  lines,  and  high  and 
low  temperature  applications.  Mate- 
rial,  shapes  and  sizes  to  specification. 


Precision  worm  drive  —  for  aircraft, 
automotive,  marine,  special-purpose 
and  industrial  use.  Vibration-proof 
—  will  not  work  loose.  Corrosion- 
resistant  steel. 


You  benefit  from  25  years  of 
engineering  design  and  manufacturing 
experience  when  you  call  on  Breeze 
for  precision  produaion.  Breeze  offers 
an  extensive  line  of  quality  products 
for  aviation,  communications, 
automotive  and  general  industry. 

In  addition.  Breeze  offers  complete 
engineering  services  for  the  design 
and  development  of  specialized 
elearical  and  mechanical  devices. 


Electrical,  mechanical,  and  hydraulic 
aauators  for  aircraft  controls,  valve 
closures,  landing  gear,  or  virtually 
any  other  type  of  equipment  to  man- 
ufaaurer's  specifications. 


Breczt  products  moot  tho  latost  govornmont  spocifications. 


"Job  engineered"  to  meet  your  re¬ 
quirements  and  make  possible  the 
use  of  bellows  in  applications  where 
they  could  not  previously  be  con¬ 
sidered. 


For  electronic,  aircraft,  ordnance 
and  communications  equipment. 
Water-tight  or  pressure  sealed  types, 
panel  types,  quick  disconnects,  or 
other  types  for  your  new  and  special 
applications. 


41  South  Sixth  St.,  Newark  7,  N.  J. 
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want  to  get  tough 
your  assemblies,  M 


specify 


Groenehm  Jr.  ^poinMo-  Flot  GrMnohmt  for  flat  In  tho  hantom-wtight 
point  wirod  powor  roiit*  mounting  individually,  division  ^  5  ond  10  watt 
tor  soolod  in  coromic  or  for  ttackod  orroyt.  30  fixed  Greonohms. 
tubular  cosing.  4,  7  ond  to  7$  wott. 


Stondots  eonveniont 
abovo-chossis 
nf>ounting  Greonohms  in 
ceromic  casings.  10  to 
25  watt. 


can  stand  pat  with  elarostat 

Engineering  data  on  request.  Send  us  your  resistance 

or  control  requirements  for  engineering  aid 
^  k  and  quotations.  Try  Greenohms! 


September,  7952— ELECTRONICS 


See  how  Alden  "Ever-Functioning"  Principles  keep  your 

ELECTRONIC  EQUIPMENT  ALWAYS  OPERATIVE  UNDER  CONDITIONS  OF  ACTUAL  USE 


Electronic -controilcd  equipment  —  a  plane.  T>V  set, 
machine — functions  badly  or  not  at  all  when  its  electronic 
heart  eoes  bad;  always  a  nuisance,  sometimes  with  loss  of 
life.  To  keep  the  electronic  heart  always  going  is  the 
Alden  Concept  and  we  furnish  you  all  nee^  econo>made 
components  to  build  this  Ever-functioning  Heart  Prin* 
ciple  into  your  equipment. 


OfSIGN  FOR  30-SfCOND  REPLACEMENT  \ 

Akkn  Planning  Shectv  and  Terminal  Mounting  Card\  are  thought-  \ 

through  to  help  >our  ''functioiKcir'  planning  of  circuitry  giving  Xa 

functional  \ub-unio  that  can  be  monitored  and  insiantly  rcfNaceO.  I 
without  tools  — I 

Mount  on  Oandard  Alden  Bamc  Chasvn.  Alden  Plug-in  PacLagev.  and  ^1 

Aiden  Unti  (  ablev  that  vIkIc  on.  plug  in.  loci  in  or  erect  eavily.  with  .1 

ohvMMiv  color  coding  vo  layman  can  make  no  mistake.  * 

SENSING  ELEMENTS  TO  FORSEE,  LOCATE  TROUBLE 


apdGf,  by  simple,  rugged  components  and 
unique  **function-ccir  design  pnncipkt. 


I  PrayaMnUy  nailf  •!  trouMn.  by  tiny 
indicators  and  test  points  super-easy  lo 
buiM  in  wherever  needed 


••Mb.  through  plug-in  unit  construction  of 
spare  elements,  whether  tiny  packages  or 
complete  chassis 

41  CanWwiaMB  apafoMaa  tawrad.  because 
untrained  user  personnel  can  locate  trou¬ 
ble.  make  replacement,  without  needing 
to  know  ctaci  nature  of  trouble. 


/.  PAAKXn 

/  /  /roe  cOMMtCTtD 

f  /  X  COMTACT 

C0*4MfCT0tS 


\'  \ 


These  tiny  components  give  complete  miniaturized  sensing  service,  espcciaily 
designed  for  Alden  Plug-in  Unit  Construction,  and  so  Iktibk  they  can  be  stand¬ 
ardized  for  all  your  equipment  See  details  below. 


CONNKTOnS  TUM  CONNKTOtS  STATIC  AlACMCTtC 

®€  iS^ 


SIMPLICITY  AND  ECONOMY  OF  MANUFAaURE  —  EASE  OF  SERVICING  AND  MAINTENANCE 

llR  4  X7  Alden  Ever-Functioning  Principles  enable  you  to  get  into  production  quicker  and  to  save  time  and  money  in  manufacture.  Circuits  are 

m  ^  MiNiATuai  organacd  in  "funciion-celK*'.  giving  easy,  natural  subdivision  of  labor.  All  pans  are  accessible  and  assemble  with  the  minimua 

^|ti  tianuptALS  HiNOiD  cHi^s  PANiL  of  operations  by  standard  methods  of  eyelet,  rivet,  spot  weld  or  press  fit  into  simple  punch  holes.  When  it  comes  to  servicing 

itJCr.*  ^  office,  your  equipment  maintenance  is  reduced  to  30  second  changeovers.  Basic  replacement  elements  mt  small 

!T*i*'  r!*L  **tt ?*  -*i  *^"ough  in  weight  and  sire  to  be  shipped  by  parcel  post  for  repair. 

If  Ml  (•••  wKtl*  f  IBwiwf  twG-atlBMXy 

SAVE  ENGINEERING  LAYOUT  A  PRODUCTION  TIME  -  WHY  WORK  YOUR  ENGINEERS  ON  PROBLEMS  ALREADY  SOLVED? 

Let  your  engineers  concentrate  on  circuity  and  electronic  design  problems,  which  can  then  be  carried  fwward  by  Alden  Priociplei  into  ideal  groupiop  of  ‘'function-cell**  sub-asseoMies  to 
get  “Ever-functioning"  results.  Component  problems  are  already  solved:  utilize  econo-made  Akkn  components  thought-through  and  integrated  to  supply  your  electronic  and  Rectneal 
equipment  needs  to:  chassis-aod-package;  circuitizc;  connect,  fasten,  memorize-and-direcl;  sense;  indicate. 

Ready-made,  these  components  conserve  design  effort  and  eliminate  procurement  headaches.  ^ 


GET  THE  WHOLE  Of  THIS  VITAL  STORY.  SEND  FOR  ALDEN'S  "HANDBOOK  Of 

ELECTRICAL-ELECTRONIC  CO  MPONENT  S-l  D  f  AS ,  DESIGNS,  TECHNIQUES."  i 
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"Pan*i-lit«"  Indicator  Light  R«aliy 
MAKES  SENSE.  Why  um  any  othar? 


Gat  instant  voltag#  chocks  from 
front  of  your  oquipmant  ponal  .  .  . 

AIDIN  MINIATURE  TEST  POINT  JACK 


k* ....  t>. «.  I  ••  '6 

Tkh  ^  P*"*’  you've  used  —  were 

tooros  bulbs  easy  to  replace'*  Were  spares  dur¬ 

able  and  always  oo  hand’*  Did  the  uter 
have  to  call  a  service  man  to  replace  a 
.  ■  .■■■  light*  Was  It  hard  to  firal  panel  room 

y,  wa fromf^  to  build  m  the  light  you  wanted*  Did 

of  omi  youf  equipment  look  like  a  Christmas 

\  \  tree,  with  a  confusing  glare  of  lights* 

At  lau>- here's  a  Fan-i-ltic  so  well 
thought  out  you  need  never  use  any  other 
You  know  a  dead  light  means  danger 
Pan-i-Liic’s  l-picce  bulb-and-kns  is  so 
\  '  easily  replaceable,  it's  never  neglected 

Spares  are  unbfeakabk.  easily  kept  in  kit. 
vest  pocket,  or  taped  right  m  a  receu  of 
equipment.  Instantly  replaceabk  Glow  like  a  red  hot  poker,  yet 
never  with  ^are  that  gives  false  signal.  Tiny  Pan-i-Lites  punch  tnio 
a  .MS"  drill  hok.  take  about  W**  behind  panel,  mount  oo  centers 
.44’  apart,  allowing  729  Lues  per  sq.  ft.  of  panel. 

Now  you  can  use  indicator  lights  wherever  needed.  Avoid  hazard  of 
dead  light,  because  bulb  replacement  instant,  easy,  by  anyone 
For  ALL  indicator  needs,  standardize  oo  Pao-i-Lite.  the  light  that 
really  makes  sensei 


i»' _ Jh,': 


"FesBlItB"  spots  blowN  fesos 
iNstoRtly  —  follows  U.  S.  Govt. 
MiRlatorisatloR  priRcIplos 

Build  ultra-modern  convenience  and  control  into  your  iRnip- 
ment  wuh  fused  circuits  moniiored  by  Alden  ’Fusottrs'* 
rhumb-and-ftoger  replacement  of  fuses  from  front  of  fMMl. 
"Fusclitc's'*  minimum  space  requirements,  ease  of  avsqgbly. 
low  cost  make  it  practical  to  have  indicaioriog  fuse  hoMW  tn 
all  circuits  ~  a  consemcncc  your  users  need. 


For  a  front  panel  test  prnot  nf  any 
...  1  JACK  TO  crrtKal  voltage  in  your  cquipoMni.  use 
STANOMOIZI  OM  ^  ^ 

Standard  on  major  Govt,  contracts  and  equipments  Soldered  m 
"nothing  flai**.  it  takes  very  lutk  space,  can  be  located  in  any  accev 
sible  place— all  you  need  is  a  U*  hole,  yet  stands  up  to  •,000V 
breakdown  lest. 

tgaoial  gaaih  praoo  barytMaai  saggar  saaonot  —  retains  live  acisoo 
over  thousands  of  inscrttons  —  has  generous  solder  tab  with  wire 
bole  for  rapid,  fool-proof  soktenng. 

lm»latiaai  avaiiabk  with  phenolic  insulation  for  low  water  abiorp- 
boa.  high  heat  rrsistaace  and  ezcelteni  aging  cbaracieratics,  m  red. 
Mack,  brown  ( MIL-P-M A )  and  Muc,  green,  tan  colors.  Aho  avail¬ 
able  with  nylon  insulatmo  tn  bnlliaat  Mack,  red,  while,  orange,  Mnc. 
yellow  colon. 

tend  far  taberntery  Warh  KM  Ma.  f  lewsalalf  17  tmtk»  nad 
I  faM  Pvad.  M-OB. 


»Mid  far  iabaraeery  KM  Ma.  gg,  gMag  yaar  aiadat  tbag  < 


^yKjBD  KIXS  #4  Alden  *‘20’ Plug-in  Packages 

CftD*  ♦•♦Alden  Basic  Chaoii 
5bND  rwNe  1^1  #tg Terminal  Card  Mig.  System 


fining*  Kit  #  M  Basse  Terminal  Slaking  Toob 
ffnjn*  Kit  #•  Target  A  Cap  Cagdva  Screws 
flijn*  Kit  #>n Color  Coded  Back  Connacfon 


kr  mmple  kits  omfy— 
I  jend  Ml  yosM  erhrdnie. 


ALDEN  PRODUCTS  COMPANY  127  North  Main  Street,  Brockton,  Moss. 
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FER 


ENTIALLY 


RED 


LAT 


The  tinned  leads  of  Eradley- 
units  are  differentially  tem¬ 
pered.  This  graduoted  softness 
of  leads  near  the  body  of  the 
resistor  prevents  sharp  bends 
and  damage  to  the  resistor. 


The  resistor  element  of  all 
Bradleyunits  Is  encased  in  a 
strong  plastic  shell,  vrhich  in¬ 
sulates  the  resistor  complete¬ 
ly.  Hence,  these  units  can  be 
closely  grouped  with  safety. 


The  leads  of  all  Bradleyunits 
are  enlarged  at  the  resistor 
end  to  produce  a  conical  sec¬ 
tion.  Ample  contact  and  great¬ 
er  mechanical  strength  are 
thereby  obtained. 


STANDARD  R.T.M.A.  CODING  ACCURATE  RESISTANCE  VALUES 


Bradleyunits  are  made  in  oil 
standard  R.T.M.A.  values  from 
10  ohms  to  22  megohms  in 
and  2  watt  sizes,  and  from  2.7 
ohms  to  22  megohms  in  1  watt 
size.  Standard  color  coding. 


For  stability  and  permanence, 
Bradleyunits  are  rated  at  70  C 
.  .  .  not  40  C.  Avoiloble  in 
three  tolerances— plus  or  minus 
5%.  10%.  or  20%.  They  with- 
stond  heot,  cold,  and  moisture. 


for  ALLEN-BRADLEY  RESISTOR  QUALITY 


Bradleyunits  are  solid  molded  resistors  with  high  me¬ 
chanical  strength.  Due  to  the  plastic  shell  in  which  they 
are  encased,  they  need  no  wax  impregnation  to  pass  salt 
Water  immersion  tests. 

Bradleyunits  are  small  in  size  .  .  .  but  super  in  quality 
performance  demanded  by  electronic  engineers.  Under 

Allen-Bradley  Co.,  110  West 


continuous  full  load  for  1 000  hours,  the  resistance  change 
is  less  than  5  per  cent. 

They  are  packed  in  honeycomb  cartons  that  keep  the 
leads  straight  and  avoid  tangling  of  the  resistors  during 
assembling  operations. 

Let  us  send  you  a  complete  Allen-Bradley  resistor  chart. 

Greenfield  Ave.,  Milwaukee  4,  Wis. 


ALLE^-BI^DLEY 

FIXED  &  AD90STABLE  RAOm  RESISTORS 

Sold  OKchnlvoly  to  monufotfuron  of  radio  and  oloctromc  oqvlpmoal 


of  radio  ond  oloctromc  oqvlpmoal 
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2  WALDES  TRUARC  TRIANGULAR  RETAINERS  REPLACE  NUTS 
CUT  MATERIAL  AND  ASSEMBLY  COSTS  52% 


EB 


i  1 


OLD  WAY-Ti*  rod  for  thtrinol  (ubts  rtquirod  thrtodirrg  ol  both  onds, 
o  jam  nut  at  top,  o  drilltd  and  lopptd  cost  iron  tubo-reit  at  bottom. 
Asitmbly  was  slow,  costly. 


NEW  WAIUTruare  Rotointrs  (triongulor  typo)  simply  push  into  position 
ot  both  onds  of  rod... hold  Mcuruly  without  groovos,  throods,  or  nutv 
Assembly  it  inuxponsivo,  spoodyl 


tuba  rout  throodud 
rod,  iooi  nut 


When  the  Grinnell  Co.,  Providence,  R.  I.  redesigned  their  | 

Thermolier  Unit  Heater  to  include  Woldes  Truorc  Retaining  WALDES  TRUARI 

Rings,  they  were  able  to  cut  down  on  scarce  row  material...  |  SAVING 

eliminate  the  many  machine  operations  entailed  in  nut  fasten* 
ing— for  a  savings  of  26%<  per  unit!  Truorc  Triangular  Retain*  ®  ^ 

ers  are  self-locking... have  unusually  high  thrust  capacity...  Ce$t  •rU«t 

can  be  applied  at  high  speed  by  unskilled  labor.  throodud 

ns.  o.t  •  _■  9  A*  ■  rodp  lofs  nut 

Re-design  ym\h  precision  engineered  Truorc  Rings  and  you 

too  will  cut  costs.  Wherever  you  use  machined  shoulders,  bolts,  Asiombly  JOi 

snap  rings,  cotter  pins,  there's  a  Woldes  Truorc  Retaining  $JOl 

Ring  designed  to  hold  parts  together  better,  with  a  never*  total  savings  per  u 

failing  grip.  Quick,  easy  to  assemble  and  disassemble. 

Hnd  out  what  Truorc  Rings  can  do  for  you.  Send  your 
blueprints  to  Woldes  Truorc  engineers  for  individual  attention, 
without  obligation. 

For  pradsloa  hrttnul  itDOvliii  oM  ndororttiRf  ...WiMet  Gnovbig  Tool 


WALDES  TRUARC  RINGS  MADE  THESE 
SAVINGS  POSSIBLE... 


NEW  WAY 

Cost  for  Unit 


plolo  rod, 

2  Truorc  Rings 


TOTAL  SAVINGS  PER  UNIT  WITH  TRUARC  RINGS  S.205 


SEND  FOR  NEW  BULLETINS 


WALDES 

TRUARC 


RETAINING  RINGS 

WALDES  KOHINOOl,  INC.,  LONG  ISLAND  CITY  1,  NEW  YORK 

UALDIS  Tsassc  RITAISiaS  ■IMSt  PUIM  All  MOTSCTgS  SY  OKI  OA  OOtl  OT  THt  rOilAOIBA 
U.S.  PATUTW  1.MA.MAI  a.4lt.tSti  LAlAMli  1.414.4411  I.ASt.ftti  I.44I.444;  t.Att.lSil 

l.MS.S4tl  4.444.4441  LASJ.tUi  I.44IJ«4|  l.AtlJMi  I.S«t.MI  404  OTUI  HTtOTS  PUaU*. 


I - — - 1 

^  Woldos  Kohinoor,  Inc,  47-16  Austol  Ploco,  L  I.  C.  I,  N.  Y. 

H  Plooso  sond  onglnoorlng  spocifiootions  and  data  on  Waldos 
f  /  Truorc  Rotoining  Ring  typus  chockod  bolow.  E-004 

I  □  BuHotin  *3  Sulfdocklng  ring  typus 

.  □  BulluHn  *6  Ring  typos  for  taking  up  und-ploy 

I  D  Eullulin  *7  Ring  typos  for  radial  oiiioibly 

I  □  Eullotin  Boric  typa  rings 

*  □  Sond  Ota  Informotioo  about  tho  Woldus  Oroovlog  Teel. 


Burinoss  Address. 
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■ft)  ^  Lot  ok  Chetnic^k! 


These  photographs  show  a  lot  of  copper  bus  bar  in  a 
new  plant  of  a  great  chemical  company,  whose  name 
and  location  cannot  be  disclosed.  The  copper  carries 
heavy  currents  to  electro-chemical  equipment  for  the 
production  of  valuable  products  used  in  national  defense 
and  in  industry.  Revere  furnished  325,000  pounds  of 
bus  bar  for  this  service,  the  bar  going  into  substations, 
rectifier  stations,  and  cell  houses.  In  addition,  at  the 
time  of  insullation  the  Revere  Technical  Advisory 
Service  collaborated  with  the  customer  in  working  out 
some  difficult  details  in  the  design  of  switches.  If  you 
need  electrical  conduaors,  remember  that  copper  has 
the  highest  electrical  conduaivity  of  all  the  commercial 
metals,  that  Revere  makes  bus  bar,  and  that  the  Revere 


Technical  Advisory  Service  is  always  ready  to  work  with 
you  on  any  problem  concerning  copper  and  its  alloys 
or  aluminum  alloys.  Call  the  nearest  Revere  Sales  Office. 

KSI^KB 

COPPER  AND  BRASS  INCORPORATED 

Ftundtd  ty  Paul  Revtrt  in  1801 
230  Park  Avenue,  New  York  17,  N.  Y. 

Mills:  Baltimore,  Md,;  Chicago  and  Clmtom,  IIL;  Detroit,  MieK: 

Lot  Angelei  and  Rherstde,  Calif.;  New  Bedford,  Matt.;  Rome,  N.  r,— 
Sales  Offices  in  Principal  Cities,  Distributors  Everywhere 

Sa  MVIIE'S  "MEn  THE  PIESS"  ON  NIC  nUVISION  EVEtY  SUNDAY 
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For  Industrial  Electronic  Designers 


K  HOf  WAY  TO  GET 
GREATER  CIRCUIT  RELIABILITY! 


Now,  when  designing  equipment,  you  can 
freely  specify  5-Star  Tubes  knowing  they 
will  be  available  in  quantities  when  you  need 
them.  Greatly  expanded  G-E  output  offers 
you  .  . .  for  the  first  time  ...  an  assured 
supply  of  these  famous  types  that  are  designed 
and  built  for  highest  reliability. 

Take  advantage  of  5-Star  availability,  to 
develop  new  elearonic  circuits  that  excel  in 
their  dependable  performance  ...  in  freedom 
from  tube  replacements  ...  in  lower 
maintenance  needs. 

Gain  the  benefits  of 

•  Buyer  preference  because  your  equipment 
is  more  dependable. 

•  Lower  designing  costs!  5-Star  Tubes  come 
to  you  uniformly  predictable  in  performance. 
•  Lower  manufacturing  costs  in  your  plant! 
Fewer  rejects  from  tube  causes  mean 
fewer  units  to  be  reworked. 

•  Lower  warranty-servicing  costs  on  your 
equipment  in  users'  hands. 

Prompt  study  of  G-E  5-Star  advantages  will 
strengthen  your  competitive  position  and 
point  the  way  to  important  savings.  Ask  for 
the  faas  ...  by  return  mail,  or  visit  from  a 
G-E  tube  engineer!  General  Electric  Company, 
Tube  Department,  Schenectady  5,  S.  Y. 


When  dasifaing  new  circaits,  aiatt  af  yaar  taka  aaads  con  ba  aial  wMi  higk-ralioUhy 
S-Star  tygas  aaw  ia  prada<tiaa...as  tka  pratatypa-vs.-S-Stor  list  kalaw  daaiaastralBt. 


REnAQ  WITH  THfSI  S-STAR  TYKS 


OI-5A70 —  h-f  medium-mu  twin  triodc. 


OL-STTJ—  thyratron. 


2D21 


5Y3-OT 


01-5721 — dual-control  sharp-cutoff  r-f  pentode 


6AS6 


01-5749— renMNa-cutoff  r-f  pentode. 


01-4135— mcdhim-mu  triode. 


01-4137— reaKKc-cutoff  r-f  pentode. 


01-4201- high-Cm  medium-mu  twin  uiode. 


12AT7 


Ol-5t14— medivm-mu  twin  triode. 


01-3751 — high-mu  twin  triode. 


12AX7 


Booklet  ET0-S4S  contoins  a  cross-rafarenea 
tobla  of  ratings  ond  charoclaristics  for  op-  . 
plication  usa  whan  substituting  5-StarTubas  ] 
for  standard  types.  Wire  or  write  for  iti  j 


01-4472— low- Dotee  medium-mu  twin  triode. 


OL-54B4— beam  posder  amplifier. 


ELECTRIC 


4AK3 

01-5454 —  sharp-cutoff  r-f  pentode. 

4AL3 

01-5724— twin  diode. 

4AQ5 

01-400S— beam  power  amplifier. 

HERMETIC  SEAL  PRODUCTS  CO 


hiLlMillcHiA'^*”' 


•  Series  900  Mt^-Terminol  Header  is  made 
with  a  central  ^(^oust  tube  through  which  a 
relay  enclosure  may  be  exhausted  without 
the  need  fw  addiSonal  holes  in  the  can  or 
cover.  Tm  complete  assembly  con  then  be 
filled  Vim  inert  gas,  such  os  helium  ot  dry 
nitrog^.  The  exhaust  tubing  is  soit-annealed, 
thin-wolled  and  hot  tin  dipped  to  facilitate 
pishing  cdf  and  sealing. 

d  On  the  bottom  side  of  the  header,  the  tub* 
ing  is  flush  with  the  ceramic,  thus  allowing 
maximum  space  inside  the  con.  The  length 
of  the  tubing  extending  through  the  top  may 
be  increased  to  meet  specific  requirements. 

Ceramic-Metal.  Multi-Terminal  Headers  with 
exhaust  tubulotions  ore  also  available  in 
Hermetic  Seal's  800  Series,  750  Series  and 
600  Series. 

For  your  requirements  in  hermetic  seals,  for 
information  and  help  in  planning  a  product 
consult  the  one  and  only  dependable  source 
for  quality  seals  and  be  right  every  time. 


for  your  copy  of  Hermetic's 
new  32-page  brochure,  the  most 
complete  and  informative  pres¬ 
entation  ever  made  on  hermetic 
v  seals.  ^ 
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REMEMBER  THIS  AD? 


Thi*  m«sMig*  to  tho  Indotfry  oppMrod  In  Trodo  Mogoxino* 
a  yoor  ago. 

And,  tho  Tonlon  Tunor  for  full  ««"9«  «yo«go  wot  dom- 
onttrotod  at  Bridgeport  eorly  In  October,  1951. 

Reod  the  od  ogoln,  won’t  you.  In  the  light  of  pretent-doy 
circumttoncet. 

Don’t  you  ogree  thot  the  full  bond-oil  chonnel-opprooch 
it  the  ONLY  logical,  and  HONEST,  approach  to  UHF. 


SQmi  u,Uh  the  *  . 


2l*r**’  hK- 

l»ttt  vrWucw 
•»  •wMth4y^• 

O  .  -Ai«a,um  Uncoin 

^  'he  major  (1946^7) 

^ '» ’ channet luner was sufficieni  toTi *"  * 

<n  any  area.  They  maintained  ihe  H  .  1*“'*°'^'*“'*“" 

rauld  easily  relune  or  chanee  stri~ 

We  believed  thn  that  si^  I  "**’**■ 

or  Television,  tuners  should  h.  .'^.*'"’***  "'ere  available 
he  Full  Range  of  Television  *"**  “*« 

oners  then-as  we  ar^  h!  ^  f«S'*ncies.  We  built  only 
hennels  „  ■ahecareofai; 

lanufacturers  were  doing  L  sa™^'  *" 

VU  Range  coverage  *  '  ’ '  Providing 

he  FCC  h«  i’ndfca  wThanCf^"’  '"‘‘““'y- 

egecycle,  ,o  890  me^cKte 

orti>rorabou,re*nS';’,^»/>  *  **  »»*"«» 

course,  in  addition  to  the 

/F.  This  allocaUon  will  aHor«IL7*  for 

levision  stations  to  operate  all  '"ore 

l‘  the  Television  indu«rgo"gTf 
»e$tlyandcourageouslv?i.*b  *  ^  challenge 
cure  Television®!:;“t',f 
he  years  to  com*-can  «  ^^can  Pi*jc- 
quency  when  it^^j,f  ”'«h 

^^.iheindustTtgoidi,^, 

»«»c .  a .  and  wmua/eit  ha^k^  ^  .  oe  oppor* 

'e  channel  strips?  wie^/7*" «F ‘hrough 

««Wsa  UHFchanJS;,ripS’,„77  «  owj^ 

‘‘^ofa  VHF channel!  ^'°*“"’*P°«'hle  i 

Protk^ for  > 

» **  **  to  try  to  5 


(*hich  i'^sle  w7tSi^fe4)7y  problems 

range  receivers  now^  te  rini  1'^“ 

•nd  deaters^,„„  .h.  “-ribu.ors 

tJHF  service.  '**'**r  »a«s 

^  Tlr^a^T^rc  7“*r "  ■"- 

«  Cost-wise,  the  S7a^'"r"^^^"««JHFServ. 
^16— which  includes  this  added  f”  the 

'han  regular  VHF  Tunen  We^G  no  more 

^1  fo  the  set  owner  for  Ftat  Hr*"'!’*'  •**'''onal 

'he  cost  of  adding  2  or  /channeftri^ 

“•nufacturen  who"*  nTwto'rth^^  over  other  j 
only  po,„y  UHF.  °  P**n  and  can  offer 

Wmself,  his  distribuioi!!!7n7°thlE''^7‘*  for 

Televirion  on  .",o"u*S^fr^'°**7>  ^^HF 

nghtfully  expects,  he  gains  tii^L^^l*  ''® 

•  ■  •  prestige  .nfJaluMoT^^r 
name  on  that  product.  °  ™  product,  and  his  own 

savEs  about  iTlF*  ^  •"'*  Out. 

Service  NOW,  ’  ^O'  ^vu.  Range  UHF 


I  <«oo 

j  -  amo  OrEEAtlP 
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Who  benefits  by 354 different 
Westin^house  Instruments 
to  measure  current?* 


ProdiK'l  fiiiffinecrs 

The  wide  variety  of  Westinghouse  Instruments  helps  you  to  realize  primary  design 
objectives— to  make  your  product  look  better,  perform  better,  sell  better.  For  any 
application  there’s  extra  design  freedom  in  the  unusual  diversity  in  siae,  types  of 
mounting,  accuracy  and  styling  .  .  .  the  almost  unlimited  variety  of  ratings  and  style 
combinations.  And  the  performance  of  all  Westinghouse  Instruments  meets  ASA 
Standards. 

IVodiiclion  Chiefs 

Proper  instrumentation  of  production  machines,  processes  or  power  supply  can  help 
you  to  attain  more  production,  closer  quality  control  or  lower  production  costs. 
Whether  your  needs  involve  measurement  of  amperes,  volts,  watts,  vars,  power 
factor,  frequency  or  synchronism,  there’s  a  Westinghouse  Instrument  for  the  job. 
The  line  also  includes  many  types  to  measure  position,  time,  temperature  and  speed. 
And  Westinghouse  Instrument  Application  Engineers  are  ready  to  assist  you  in 
applying  them  most  effectively. 

Rindiasiii^  Ajjenls 

In  the  full  line  of  Westinghouse  Instruments,  you  have  a  complete  source  of  supply 
— one  responsibility — for  all  of  your  electrical  measurement  needs.  Moreover,  West* 
inghouse  offers  you  faster  service  because  all  designs  are  keyed  to  chassis  stocking 
and  assembly  procedures. 

Bcncfil  this  wav ! 

Here’s  an  example.  A  leading  pipeline  company,  in  a  radical  departure  from  con* 
ventional  pipeline  instrumentation,  is  using  Westinghouse  Electrical  Measuring 
Instruments  in  pumping  stations  for  pressure  and  flow  indications  at  various  points 
on  the  system.  The  result:  More  efficient  control  without  fire  hazard;  greater  accuracy; 
substantially  less  maintenance — a  big,  long*range  saving!  So  if  you  design  a  product, 
pro'duce  it,  or  buy  for  it .  .  .  specify  Westinghouse  Electrical  Measuring  Instruments! 

J-40420 


The  extensive  coverage  of  Westtogboos# 
current- measuring  InsvumeoH  it  lunhtt 
empbasizc<i  by  the  fact  that  there  are  32 
Afferent  instruments  i«ui  to  measure 
microampt. 

For  complete  information  about  all  West* 
inghouse  Electrical  Measuring  Inscm* 
ments,  write  for  Booklet  B*4696.  Address: 
Westinghouse  Electric  Corporation,  P.  O. 
Box  869.  Pittsburgh  30,  Pennsylvania. 


you  CAN  BE  SURE..  .IF  IT^ 

Westinghouse 


TYPE  252.  IAN  R-19.  Typi  RA20 


2  watt, 

diameter  variable 
wirewound 
resistor.  Also 
available  with 
other  special 
military  features 
not  covered  by 
JAN-R-19. 
Attached  Switch 
can  be  supplied. 


R^«tar>ca 

S0±109( 

250^10% 

W)±\0% 

t000d:10% 

2500^10% 

vioo±io% 

10.1»0±109^ 


RA20.  JAN 
CTS  Part 
B8079 
W6929 
X3497 
W6931 
W6932 
W6933 
W6934 
W6935 
W6936 


Shaft  Typ*  SU 
JAN-R-19  TYPE 
RA20A1S0500AK 
RA20A1SDI01AK 
RA20A1S0251AK 
RA20AlS050iAK 
RA20A1SD102AK 
RA20AlSDt52AK 
RA20A1SD252AK 
RA20A1$DS02AK 
RA20A1S0103AK 


HA20  High 
CTS  Part 
X3496 
L9388 
M9879 
X3498 
X3499 
M9809 
L9103 
L9104 
K8979 


Tnr«ua.  JAN  Shaft  Typa  SO 
JAN-R-t9  TYPE 
RA20A2S0500AK 
RA20A2SD101AK 
RA20A2SD2SIAK 
RA20A2SD501AK 
RA20A2SD102AK 
RA20A2SD152AK 
RA20A2S02S2AK 
RA20A2SD502AK 
RA20A2S0103AK 


TYPE  25,  JAN  R-19.  Typi  RA30  (May  also  be  osed  as  Type  RA25) 


4  watt,  I'Vsj" 
diameter  variable 
wirewound 
resistor.  Also 
available  with 
other  special 
military  features 
not  covered  by 
JAN-R-19. 
Attached  Switch 
can  be  supplied. 


Rntiatanca 

50±10% 

\Vi±\Q% 

250±10% 

VXi±\0% 

10(X)±10H 

1S00±10% 

2S00±109i 

SO0Od:10S 

10,000±109( 

15,(XK}±109i 


RA30.  JAN 

CTS  Part 

X3502 

X3503 

X350$ 

X3507 

X3508 

X3509 

X3Sn 

Q1409 

X3S13 

X3SU 


Shaft  Type  SO 
jAN-R-19  type 
RA30A1SD500AK 
RA30A1SD101AK 
RA30A1SD2S1AK 
RA30A1S0501AK 
RA30A1S0102AK 
RA30A1SD192AK 
RA30A1SD2S2AK 
RA30A1$D502AK 
RA30A1SD103AK 
RA30AISD153AK 


RAM  Hiph 

CTS  Pan 

W2837 

X3504 

X3S06 

M7S66 

S2444 

X3S10 

S2736 

X3512 

R1S61 

L9107 


T«>rqua.  JAN  Shaft  Typa  SO 
lAN-R-19  TYPE 
RA30A2$OSOOAK 
RA30A2SD101AK 
RA30A2SD251AK 
RA30A2$DS01AK 
RA30A2S0102AK 
RA30A2SD152AK 
RA30A2S02S2AK 
RA30A2SD502AK 
RA30A2SD103AK 
RA30A2SD153AK 


1 


CHICAGO  TELEPHONE  SUPPLY 


CTS  SHAFT  TYPE  LT-2 

LOCKING  BUSHING 


HHKINTING  HAKONAfK:  AS-iCMBLCD 
MOUNTING  NUT  J  HCX  »  ^  ' 
LOCK  NUT  IhTK  ‘  F 
LOCK  'NASHCK  •/JN4A 


MOUNTING  HAKONAKC  ASSCMBLED 
MOUNTING  NUT  ^  HEX  • 

LOCK  \NASHEH 


JAN-R  94  AND  JAN  R  19  TYPE  MILITARY  VARIABLE  RESISTORS 


Preference  riven  to  orders  carrying  military  contract 
number  and  DO  rating.  Other  JAN  items  or  special 
items  with  or  without  associated  switches  can  be 
fabricated  to  your  specifications.  Please  give  complete 
details  on  your  requirements  including  electrical 
and  mechanical  specifications. 

UNPRECEDENTEP  PERFORMANCE  CHARACTERISTICS 

Designed  for  use  in  military  equipment  subject  to 
extreme  temperature  and  humidity  ranges  including 
jet  and  other  planes,  guided  missiles,  tanks,  ships 
and  submarines,  telemetering,  microwave,  portable 
or  mobile  equipment  and  all  other  military 
communications. 

For  further  information,  write  for  Stock  Sheet  No.  162 


REPRESENTATIVIS 

Htnry  t 

JoAfl  B  Mca«tcl»y  BMi. 
MtN  A  RAtrlitt  SL 
Upp«r  D«r9y,  Ptfint 
PhpiM;  FtefNtort  2-4420 


W  S.  Ntnnofi  ComM"y 
l«3tS&UCitfitta  Blvd. 


NBW  38-PAGB  ILLUVniATKD  CATALOG— D«hCrib6B 
Electrical  and  Mechanical  characteriatica. 

Special  Featurea  and  Conatnictiona  of  a  complete 
line  of  variable  reaistors  for  military  and 
civilian  uae.  Includea  dimenaional  drawinfa  of 
each  reaiator.  Write  today  for  your  copy. 


f>r<Hiurtntn  o/  tnriahle 


r 


Rfi%i>lanct  CTS  SI 

»0±10S  X3SU 

SOO±III%  X»I7 

lOOO^IOK  X35lt 

JSOOztlOK  X351} 

SOOO:t:IOS  X3S20 

10.000:t:10H  X3S21 

25.000:t:10K  X3S22 

M.0a0:t:103{  X3323 

100.000±10X  X3S24 

230.000^:1071  X3S2S 

SOO.aOO^lOK  X3S26 

I  Mif  ±20S  X3327 

2.$  Mn:l:2S7(  X352t 


CTS  Put 

CTS  Stull  Tfpa  RE 

X3SU 

X3SI7 

X35lt 

X3SI} 

X3S20 

X3S21 

X3S22 

X3S23 

X3S24 

X3S2S 

X3S26 

X3S27 


CTS  Put 

Loahinf  OualHnf 

CTS  Stull  Ty»«  ET-? 

X3$30 

X3$3I 

X3S32 

X3S33 

X3U4 

X3S3S 

X353( 

X3S37 

X3S3t 

X3S39 

X3S40 

X3541 

X3S42 


TYPE  IS 

H  watt  70*  C, 

diameter 

miniaturizpd 

variable 

compoMtion 

reaiotor. 


TYPE  95. 

JANR-M 

JAN-RM 

crs  Put 

TVPC  RV4 

TVPe  RV4 

N»n-JAN  LACkini  Bu»h(n| 

R*MUa»c« 

jAN  SAaM  TrR«  SO 

JAN  SAAfI  Tr»A  RJ 

CTS  ShAft  Typ#  LT  I 

I00±107t 

IIV4ATS0101A 

l(V4ATKJ101A 

W31$0 

% 

2M:fcI07( 

IIV4ATSD231A 

AV4ATRJ2$1A 

W3161 

300:1:10% 

RV4ATSD301A 

RV4ATRJ301A 

W3162 

1000±10% 

IIV4ATSD102A 

l)V4ATRJ102A 

W3166 

2300:1:10% 

RV4AT$D2S2A 

RV4ATRJ232A 

W31S3 

3000:1:10% 

RV4ATSD302A 

RV4ATRJS02A 

W31S4 

10.000^:10% 

ltV4ATS0103A 

RV4ATRJ103A 

W3167 

23.000:1:10% 

ltV4ATS0233A 

RV4ATRJ2S3A 

W31SS 

30.000:1:10% 

RV4ATS0503A 

RV4ATRJ303A 

W31S9 

100.000:1:10% 

l)V4ATS0104A 

RV4ATRJI04A 

W3170 

230.000±10% 

l)V4ATSD234A 

RV4ATRJ234A 

W3171 

300.000±10% 

RV4ATS0S04A 

RV4ATRJ504A 

W3172 

1  Mt|i:20% 

RV4ATS010SB 

RV4ATRJI03B 

W3173 

2.3  M*|d:20% 

l)V4ATSD233B 

RV4ATRJ233B 

W3163 

SMt|±20% 

RV4AT$D303S 

RV4ATRJ303B 

W3139 

2  watt  70*0,  IVi" 
diameter  variable 
composition 
resistor.  Also 
available  with 
other  special 
military  features 
not  covered  by 
JAN-R.94. 
Attached  Switch 
can  be  supplied. 


TYPE  35.  JAN  1-94,  Typi  RV3 


RAAiltAnCA 

RV3.  JAN  ShAh  Trt#  SO 

CTS  PArt  JAN-R  f4  TVPE 

*  Nttn.JAN  LocSinf  Buittinf 

CTS  Slull  Ty*.  LT-I 

100±10% 

A3M1 

RV3ATS0101A 

A3M7 

230:1:10% 

A3I62 

RV3ATSD231A 

A390t 

300:1:10% 

A3a63 

RV3AT$D301A 

A3909 

1000:1:10% 

A3<M 

RV3ATS0102A 

A3910 

2300:1:10% 

A3<63 

RV3ATSD232A 

A3911 

3000:1:10% 

A3866 

RV3ATS0302A 

A3912 

10.000±I0% 

A3867 

RV3ATS0103A 

A3113 

23.000±10% 

A38ES 

RV3ATSD233A 

A3914 

30.000±10% 

A3I69 

RV3ATSD303A 

AS913 

100.000:1:10% 

A3I70 

RV3ATS0104A 

A3»t 

230.000:1:10% 

A3I71 

RV3ATS0234A 

A3117 

300.000±10% 

ASS72 

RV3ATSD304A 

A3B1I 

IMt|:l;20% 

A3I73 

RV3ATS0103B 

A3S11 

2.3  Mtt:i:20% 

A3I74 

RV3ATSD233B 

A3t20 

SMn±20% 

A3I73 

RV3ATS0303B 

A3B21 

.  IMMll 


TYPE  45. 

JAN  R-94.  Typi  RV2  1 

H  watt. 

RV2.  JAN  ShAfl  TypA  SO 

CTS  Pati 

Non>JAN  Ldcklrtf  BuWitng 

diameter  variable 
composition 

RAAtAiAACA 

CTS  PBft 

CTS  SliAft  Trp#  LT  t 

100:1:10% 

A3I76 

RV2ATS0101A 

A3922 

230±10% 

A3I77 

RV2ATSD231A 

A3923 

other  special 
military  features 

300±10% 

1000±10% 

AS87S 

AS879 

RV2ATSD301A 

RV2ATS0102A 

AS924 

A592S 

N  2300:1:10% 

A3tn 

RV2ATSD232A 

A592« 

not  covered  by 

3000^10% 

A3ni 

RV2ATSD302A 

A3327 

JAN-R-94. 

10400^10% 

23!«B:1:10% 

A3M2 

RV2ATSD103A 

A392t 

Attached  Switch 

AS8S3 

RV2ATSD233A 

A3329 

can  be  supplied. 

30.0001:10% 

A38U 

RV2ATSD303A 

A3930 

100.0001:10% 

A3M3 

RV2ATSD104A 

A3S31 

230.0001:10% 

A3tSt 

RV2AT$D234A 

A3932 

300.0001:10% 

A3t87 

RV2ATS0304A 

A3S33 

1  Mn±20% 

A3(tt 

RV2AT$D103B 

A3934 

2.3  M«(a:20% 

A3tS9 

RV2AT$t>2S3B 

A5935 

m 


H  watt,  iy«" 
diameter  variable 
composition 
resistor.  Also 
available  with 
other  special 
military  features 
not  covered  by 
.  JAN-R-94. 
Attached  Switch 
ciui  be  supplied. 
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JAN  SHAFT  TYPE  50 


scf^w  017/ 

SLOT 

,oo7'‘oos  tv/or  * 

acrsiH-LX-s/’ 

THO 

■"“^“4 - 4  ^ 

MOONTING  MAftriWA>T£  ASSCMBLC'} 

NOT  *  MCM.  »  ij’ 

LCCA  NASHeTf 


JAN  SHAFT  TYPE  RJ 


MOUNTING  HAMOWAH£  AT>^MnL£0 

niountihg  nut  ^H£X  «  t 

LOCK  TVAltNLTT  •/Vi' A 


CTS  SHAFT  TYPE  LT-l  V? 

LOCNNG  aoifONG 

1-50' " 

SC^W  OMV£/^ 

sccr 

O47'*cos  VVfOe  A 

■UP -N££  2  THD 

’  —  N'OONTINC  HARDYOOre  Ai'^NtBL 
NKHJNTiNG  NOT  ^  'M£X  m  ^ 
LOTA  NUT  J  H£X  «  x5 
LOCX  YtASU£R  ‘IVOA 
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Brown  Electronic  Components 


Broim  Oonoerttn  art  preeition, 
abrator-type  convtrtert  for  uw 
with  any  tyilem  requiring  the  eon- 
oertion  of  lou)  power  direct  voltage 
tignalt  of  the  order  of  100  micro- 
uolte  to  60  or  400  cycle  alternating 


>0^ 


The  Brawn  80  Cycle  Balancing 
Motor  combines  reversibility  and 
low  inertia  ...is  designed  to  have 
a  tapered  curve  of  speed  versus 
voltage  and,  at  the  tame  time,  to 
maintain  high  torque  at  low  speede. 


The  ElectroruK  Amplifier  it  a 
precise,  rugged  and  reliable  "con¬ 
tinuous  balance"  system  which  it 
rapidly  becoming  the  heart  of  a 
host  of  devices  and  apparatus  re¬ 
quiring  automatic  eeroing  or 
etandardizing. 


in  research,  testing  and  other  applications 


Great  numbers  of  these  special  Brown  Elec¬ 
tronic  Components  are  daUy  playing  a  vital  role 
in  the  efficient  and  effective  performance  of 
a  variety  of  servos.  Just  like  the  thousands 
of  modifications  of  the  ElectroniK  Potenti¬ 
ometer  which  are  serving  in  extensive  pro¬ 
grams  of  scientific  resefu'ch  and  development 
.  .  .  the  qualities  of  these  components  are 
recognized  and  valued  not  only  in  the  lab¬ 
oratory  but  also  by  a  growing  list  of  manufac¬ 


turers  of  highly  sensitive  research  equipment. 

Your  own  development  program  may  benefit 
from  such  specialized  instrumentation  and  tools 
for  research.  Our  local  engineering  representa¬ 
tive  is  qualified  to  discuss  your  requirements . . . 
and  he  is  as  near  as  your  phone. 

Minneapolis-Honeywell  Regulator  Co., 
Industrial  Division,  4428  Wayne  Ave.,  Phila¬ 
delphia  44,  Pa. 


Writs  for  Data  Shaats  Na.  10.20-1,  10.29-3;  Mi9tO.20.3'...  aod  tor  Bullstin  IS-M, “Inatramaats  Aecsiarata  Rsasareb. 
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Years  of  dependable  operation  have  established  Eimac 
tetrodes  as  economical,  incomparable  performers.  Econ* 
omical  because  of  low  driving  power,  long  life  and 
simple  circuit  requirements.  Incomparable  because  of  the 
many  Eimac  features,  including  high  power  gain,  ability 
to  withstand  great  amounts  of  mechanical  and  thermal 
shock  and  stability  of  operation.  Eimac  tetrodes  range 
in  plate  dissipation  ratings  from  65  to  20,000  watts  and 
operate  over  the  spectrum  from  audio  frequencies  to 
the  ultra  high  frequencies  of  television.  Eimac  tetrodes 
are  used  as  oscillators,  modulators  or  amplifiers  by  those 
who  demand  the  ultimate  in  transmitter  performance. 


invite  contuHafion  concerning  your 
e/ecfronic  problems  and  nnnds.  For 
free  information  about  any  of  Eimac ’$ 
eompfoto  lino  of  power  tetrodes  write 
ourapplieation  engineering  dopartmont. 


Now  ovoifobfe  for  25  cents  is  the  Eimac 
application  bvfietin  number  eight,  'The 
Caro  and  Feeding  of  Power  Tetrodes". 
This  28-pago  booklot  was  written  by 
vacuum  tube  engineers  to  holp  you 
get  the  most  out  of  your  tetrodes. 
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400  CYCLE,  Hermetically  Sealed 
ELAPSED  TIME  INDICATOR 


SMALL  AND  LIGHT  ENOUGH 


FAR  EXCEEDS  SPECIFICATION 


TRIGGER  TRIP 

TIME  DELAY  RELAY 


A  FUNDAMENTALLY  NEW  APPROACH  TO  THE 
DESIGN  OF  DELAY  TIMERS  .  .  .  SPECIALLY  DESIGNED 
FOR  MIUTARY  USAGE  . . .  HERMETICALLY  SEALED  . . . 
READILY  ADAPTABLE  TO  SPECIAL  APPLICATIONS. 
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NEW  HAYDON  ELAPSED  TIME  INDICATOR 
OFFERS  OUTSTANDING  ADVANTAGES 


HAYDON*  introduce  with  conaidarobU  prida  this  naw  7008  Sarias  Elopsad  Tima  Indkotor 
which  oHars  o  mojor  odvorKa  Qvar  praviously  ovailobla  aqwipmant. 

Dasignad  tpacificoHy  for  400  cycia  oparotion  in  oirborna  agwipmant^tha  borral  diomatar  it  only 
1.525'»  langth  2*45/64' »waight  6  oi.^powar  consumption  Iom  thon  3  wotts.  Indicotas  in  units  of 
tans  of  hours  up  to  IO4OOO  and  rapaots. 

This  matar  indkotas  oparoting  tima  of  componants  with  spacifk  lifa  or  larvidng  roquiromants. 
This  unit  offars  tha  unusual  odvontogas  of  small  siso«  harmotk  sooling  and  400  cydo  oporotion 
for  such  opplkotions  os  olactronk  davkas«  whara  tubas  or  othar  componants  should  bo  roplocod 
ot  spocifiod  intarvots.  Running  tima  indkotors  con  provont  unnacassory  sarvking,  insura  timaly 
mointanonca  thot  protacts  ogoinst  foilura  in  oparotion.  For  full  portkulort  writ#  for  Enginaoring 
Sullatin  No.  4. 


NEW  TIME  DELAY  RELAYS 

for  60  and  400  cycle  A.C.,  and  D.C 


Th#  HAYDON  5103  triggar  trip  Tima  Daloy  Malay  it  dasignad  to  thot  tho  synchronous  motor 
parforms  its  trua  function  os  o  tima  standard.  Switching  work  is  occomplishad  by  o  raloy  coil, 
whkh,  whan  anargiiad,  cocks  tha  lood  switch  for  ralaota  ot  tha  and  of  tho  daloy  timo.  Hoir 
triggar  ralaosa  point  ossuras  snop  oction.  Tha  tima  cycia  is  nacasiorily  complatad  bafora  tha 
motor  is  da-onargizod,  sine#  on  inharant  sofaty  foctor  is  providad  in  control  of  tho  motor  by  o 
saporota  switch,  whkh  is  opanad  only  oftar  closura  of  tho  lood  circuit.  Rasot  is  foit  ond  positiva, 
upon  rolaoia  of  tha  raloy,  dua  to  low  friction  ond  inortio  in  th#  singlo  moving  alomont.  Sinca  tha 
controllad  switch  is  indapandant  of  tho  oporoting  circuit,  various  A.C.  ond  D.C."*  voltogas  ond 
vorious  fraquancias  con  ba  hondlad,  both  in  th#  lino  circuit  ond  in  tho  controllad  lood.  Enginoor- 
ing  Rullatin  No.  3  contoins  complato  data,  writ#  for  it. 


TIMING  MOTORS  and  TIMING  DEVICES 


HAYDON  spociolizat  in  tha  monufoctvra  of  timing  componants  for  stondord  opplkotions  ond 
olio  in  tho  dasign  ond  mou  production  of  custom*onginoorod  timars  for  volumo  opplkotions. 
Tho  bosk  olamant  of  oil  HAYDON  timars  is  our  own  ruggod  induitriol  motor. 

This  moons  that  HAYDON  timing  davkas  con  ba  dapandad  upon  to  givo  long,  qwiot  oporotion. 
Thoy  or#  small  ond  compoct  ond  offar  dasignars  unusuol  lotrtwda  in  thot  thay  moy  ba  mountad 
ond  will  oparota  in  any  position.  For  militory  opplkotions  vorlovt  motors  ora  ovoilobla  aithar 
saporotaly  or  In  mony  typos  of  timors;  HAYDON  onginoors  will  ba  plaosod  to  rtviaw  your 
raquiramants  and  spocifkotions.  Writa  for  litarotura  you  naod. 


HAYDON  Manufacturing  Company,  Inc. 

Swbtidiary  of  GENERAL  TIME  CORRORATION 

2433  ELM  STREET.  TORRINOTON.  CONNECTICUT 
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ELECTRONIC 

INDUSTRY 


For  Producing: 

Germanium  *  Silicon 
Degassed  Tube  Parts 
Vacuum  melted  tube  materials 
j|  A  versatile  and  valuable 
production  tool. 

^IFor  Research 

I  and  Development: 

Complete  flexibility  for  almost 
any  purpose. 


•  Ultimate  vacuum  of  less  than 
5  X  10  3  mm.  Hg. 

•  Heating  element  temperatures 
up  to  2000°  C. 

•  Temperature  controllable 
within  j.  5°  C. 

•  Hot  zone  reaches  temperature  «  Integral  power  supply, 
within  one  minute. 

•  No  refractories  used  in  •  Either  manual  or  automatic 

hot  zone.  temperature  control  or  both. 


•  4'  purifying  type  diffusion 
pump  insures  high  capacity 
for  out-gassing. 


Hfcere  is  now  available  a  single  furnace 
that  does  away  with  the  need  to  pur¬ 
chase  equipment  for  etch  phase  of  your 
l^gh-vacuum,  high-temperature  work. 
Because  of  its  modest  price,  it  will  fall 
within  the  budget  of  most  laboratories. 

With  this  new  furnace  you  can  melt 
and  solidify  —  melt  and  pour  —  add  to 
the  melt  —  stir  —  look  into  the  hot 
zone  —  measure  hot  tone  temperatures 

—  introduce  controlled  atmospheres 

—  degas  —  heat  treat.  It’s  a  complete, 
versatile  unit,  capable  of  handling  the 
widest  variety  of  metallurgical  research 
work.  Write  today. 


•  Utilizes  single  turn  low  voltage 
resistance  element  of  tungsten. 


inoUsthial  rcsearch  •  pkockss 

DIVCLOenCNT  •  HIGH  VACUUM 
CNGINtCRINS  AND  EQUIPMENT 


METALLURGY  •  DEHYDRATION 
DISTILLATION 

COATING  •  ARRLIEO  PHYSICS 


National  Research  Corporation 

EQUirMENT  DIVISION 
Stvtnty  Nimoriid  Drhn,  Gtmbridp,  Massathuuns 
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SELECTROL  required  a  switch  with 


Seven  Honeywell  Mercury  Switches  pro¬ 
vide  selective  operation  of  this  SELECTROL 
pump  programming  control.  Steel  tope 
(right)  leads  from  tank  Hoots  to  signal 
water  level  Changes  bvwoter  level  cause 
switches  to  open  or  shut  off  pumps. 


Segments  on  this  disc  ore  adjustable  to 
permit  switch  to  operate  ond  start 
or  stop  pump  at  predetermined  levels. 


Boutstanding 

FEATURES 

...FOUND  THEM  ALL  IN 


HONEYWELL  MERCURY  SWITCHES 


When  engineers  of  the  Automatic  Control  Company, 
St.  Paul  makers  of  equipment  for  liquid  level  and  pres¬ 
sure  control,  designed  their  SELECTROL  automatic 
pump  controls  for  sewage  disposal  plants  and  water 
works,  they  required  switches  with  five  vital  character¬ 
istics.  These  switches  must  be — 


Q  Highly  rRiKtoRt  to  homMity  Q  UiMl!e(tcd  by  corrosivt  gasot 
0  Optrited  by  law  aaargy  iapat  Q  (apabla  af  wido  avartraval 
^  Flaxibla  la  odjintmaat 


Honeywell  Mercury  Switches  fully  met  all  these  re¬ 
quirements— and  were  selected  for  this  widely  used 
system  of  controls.  The  glass  enclosures  provide  pro¬ 
tection  from  atmospheric  conditions.  The  switch  used 
in  this  application  is  operated  on  a  maximum  tilt  of  S 
degrees.  Unlimited  overtravel  is  inherent  in  the  switch 
design. 

There  are  over  90  designs  of  Honeywell  Mercury 
Switches  from  which  to  select  the  exact  switch  char¬ 
acteristics  to  meet  your  specific  problems.  MICRO  ield 
engineers  are  located  near  you  to  help  in  the 
of  switch  characteristics,  mountings,  actuating 
ages,  lead  supports,  terminal  blocks, 
enclosures.  You  are  invited  to  contact  the 
MICRO  branch  office  for  complete  information. 


MICRO 

MAKERS  OF  PRECISION  SWITCHES 

FREEPORT.  |LLINOIS"iH*aM 


A  DIVISION  OF 

MINNEAPOLIS-HONEYWELL  REGULATOR  COMPANY 
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The  Electric  Candy  Floss  Machine  Co. 

''‘A  pink  cotton  candy  machine 
rheostat  must  provide  f 
exact  temperature  control’^  « 

M7«  John  C.  Pettyjohn,  John  C.  Pettyjohn  Company,  Knoxville,  Tenneesee, 

representative  for  Ward  Leonard  Electric  Company.  ' 


I® 


iSpinning  sugar  into  fine,  fluffy  floss  for  pinlc  cotton 
ondy  requires  precise  heat  control.  Unless  a  high  degree 
of  heat  is  closely  controlled,  candy  becomes  too  thick  or 
too  thin.  Since  these  machines  are  used  at  circuses,  travel¬ 
ing  carnivals,  resorts,  and  similar  places,  machines  must 
be  ruggedly  built.  They  must  also  be  able  to  compensate 
foi  variance  in  voltage  and  surrounding  temperature,  de- 
peftding  upon  the  location. 

The  Electric  Candy  Floss  Machine  Company,  Nash¬ 
ville,  Tenn.,  uses  Ward  Leonard  vitrohm  plate  rheostats 
in  the  heater  circuits  on  the  spinner  heads  of  their  new 


super  deluxe  candy  floss  machines  for  two  reasons; 

(1)  VITROHM  rheostats  are  the  only  rheostats  they  have 
found  that  would  stand  up  and  give  good  service, 

( 2 )  they  are  able  to  get  a  much  better  grade  of  candy. 
Ward  Leonard  rheostats  are  available  in  several  mul¬ 
tiples  of  resistance  values  to  meet  various  operating  con¬ 
ditions.  Special  purpose  rheostats  requiring  non-standard 
values  and  tapers  can  also  be  supplied. 

Our  engineering  department  is  always  ready  to  work 
with  you  to  design  the  most  economical  rheostat  for  your 
particular  application.  Write  for  Rheostat  Bulletin  ^A. 


WARD  LEONARD 


WARD  LEONARD 

ELECTRIC  COMPANY 

MOUNT  VERNON,  NEW  YORK 

R  etiJC-  E  nfCnUAjuC  SitiU  Ii92. 


ERICK  SCHNEIDER,  R  Company  employee  for 
over  23  years,  operates  a  hydraulic  press 
for  securing  the  bushing  assembly  to  the 
rheostat  base  plate. 

vrrROHM 

rheostat  construction 
assures  smooth,  precise 
control  and  long  life 

Five  features  of  vitrohm  rheostat 
construction  important  to  efficient 
operation  are: 

(1)  Pressed  steel  plate  forms  a  rigid, 
durable,  but  lightweight  base. 

(2)  Resistance  element  of  special  al¬ 
loy  wire,  of  low  temperature  coefficient 
of  resistance  assures  permanent  resist¬ 
ance  values. 

(3)  Stationary  contacts  are  solidly 
anchored  to  the  resistance  element  by 
a  patented  Ward  Leonard  process  as¬ 
suring  a  perfect  junction. 

(4)  Movable  contact  is  made  of 
solid  metal  graphite  having  self-lubri¬ 
cating  properties  for  smooth  operation. 

(3)  VITROHM  insulation  applied  over 
the  resistance  wire  holds  the  wire  and 
contacts  in  place  and  protects  them 
against  corrosion,  mechanical  damage. 

Consult  Ward  Leonard  on  the  adapt¬ 
ability  of  standard  or  modified  electric 
controls  to  meet  your  particular  needs. 


MOTOR-DRIVEN  RHEOSTAT  undergoes  a  thor¬ 
ough  electrical  test  prior  to  final  inspection. 
Ian  Scott,  a  company  employee  for  17 
years,  is  the  electrical  tester. 


HEAT-RESISTANT  FINISH  is  automatically  ap¬ 
plied  and  infrared  baked.  Arthur  Vasold 
removes  finished  plates  and  loads  sand¬ 
blasted  plates  on  continuous  conveyor. 


REVOLVING  BALL  MILLS  grind  the  frit  to  the 
exaa  fineness  needed  to  produce  the  per¬ 
fect  vitreous  enamel  used  in  the  manufac¬ 
ture  of  the  VITROHM  rheostat 


DISTRICT  OFFICES 
AND  REPRESENTATIVES 
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Word  L#onord  i  com 
plete  engineering  text¬ 
book,  "Hondbook  of 
Power  Resistors,"  S3, 
per  copy. 
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JEFFERS 


ELECTRONICS 


trying  to  make  your  own 
R,  F.  Choke  Coils? 


Now  you  can  stock  a  wide  range  of  R.  F.  choke  coils 
just  as  you  do  resistors,  capacitors  and 
other  similar  components. 

Jeffers  Electronics  is  ready  to  deliver  to  you  a 
complete  line  of  R.  F.  choke  coils  with  the  widest 
range  of  inductance  values  available.  No  longer 
do  you  have  to  waste  time,  labor  and  money  on  slow, 
tedious  hand  assembly  from  miscellaneous  forms, 
wires  and  coatings. 

Instead  you  receive  a  standardised  product  from 
Jeffers,  completely  assembled  and  ready  for  use. 
Ck)ils  that  are  well  made,  too.  Insulated  copper  wire 
instead  of  bare  wire  for  windings . . .  husky,  molded 
jackets  instead  of  those  fastened  by  glue.  All 
windings  are  soldered  to  leads . . .  shorted 
end-turns  completely  eliminated. 

Why  not  give  Jeffers  R.  F.  choke  coils  a  try  on  your 
next  order?  Write  today  for  our  specification  eheete. 


Other  Jeffers  Products 

ceramic  capacitors  •  disc  capacitors 
high  voltage  condensers  •  capristors 

Other  Speer  Products 
for  the  Electronics  Industry 

anodes  •  contocts  •  resistors  •  iron  cores 
discs  •  brushes  •  molded  notched*  coil  forms 
battery  carbon  •  graphite  plates  and  rods 


Other  OtvistoMi  Speer  Resistor,  Intemational  GropMte.  a  Bectrode 
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1P-2T  CmiM  Switch 
Model  CA-20 


AnloniM  Switch 
Model  CA-S7 


RF  A  Power  Switch 
Model  CA-«0 


HighVebogoPowerSupitlyUnit 
Model  BP-01 


Troncler  SwHch 
Model  CA-19 


logorilhmic  AmplHlor  Polar  Recerdor 

Model  BA-01  Model  PRS-IA 

Evor  tilted  the  electronic  industry  wore  diapers,  the  research  facilities  of 
Thompson  Products  have  been  helping  in  its  development.  In  fact,  many  of 
the  major  electronic  developments  owe  part  of  their  creation  to  Thompson 
research  or  Thompson-made  equipment. 

We  are  proud  of  our  contributions— and,  we  think,  justfully  so.  On  tlM 
other  hand— we  should  do  a  top  job!  We  are  equipped  to  solve  tough  prob¬ 
lems.  Thompson  has  two  great  plants — one  in  Cleveland,  another  in  Columbud, 
Ohio — devoted  exclusively  to  research  engineering  and  manufacturing  of 
electronic  equipment.  And  our  vast  facilities  stand  ready,  willing  and  able  to 
help  you  solve  your  every  problem— whether  today’s  production  or  lomoc- 
row’s  design— in  coaxial  switches,  antennae,  specialized  test  equipment  Or 
wave  guide  and  coaxial  components  and  accessories. 

For  complete  information,  we  invite  you  to  write,  wire  or  telephone! 


Dummy 
Mud«l  Sl-07 


^  ^IhK^pson Ftoducts,  ] 

^  ELECTRONICS  DIVISION 

2196  aariewood  Road 


ClovBland  3,  Ohio 
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of  this  important  new  book 
will  be  mailed  on  request 


G  A  &  F  Carbonyl  Iron  Powders  are  unique  . . .  This  new  book  is  unique  . . .  Here  is 
the  most  comprehensive  treatment  ever  given  to  the  characteristics  and  applications  of 
Carbonyl  Iron  Powders.  (The  3-page  bibliography  alone  is  a  valuable  addition  to  your 
reference  library.) 

This  book  was  written  for  the  manufacturer  or  engineer  who  wants  a  maximum 
of  facts  with  a  minimum  of  verbiage.  80%  of  the  story  is  told  with  photomicrographs, 
diagrams,  performance  charts  and  tables.  Established  applications  are  fully  covered; 
new  applications  are  suggested.  Ask  your  core  maker,  your  coil  winder,  your  industrial 
designer,  how  G  A  &  F  Carbonyl  Iron  Powders  can  improve  the  performance  and  reduce 
the  cost  of  the  equipment  you  manufacture.  Write  us — without  obligation — for  your 
copy  of  this  new  book.  Kindly  address  your  inquiry  to  Department  30. 


G  A  &  F.  Carbonyl 
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powder  metallurgy 
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E  »f»uSion 
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M  gh  Mog  Vc*-u«’s 


formulae  frequently  used 


bibliography  of  pertinent  publications 


other  applications 


For  duty  at  high  voltage  and  high  current,  Lapp 
GaS'iilled  Condensers  offer  the  advantages  of  ex¬ 
treme  compaaness  .  .  .  low  loss  .  .  .  high  safety 
factors . . .  punaure-proof  design . . .  constant  capac¬ 
itance  under  temperature  variation  .  .  .  grounded 
tuning  shaft  .  .  .  complete  reliability— electrically 
and  mechanically.  Models  for  capacitances  up  to 
60,000  mmf;  current  ratings  to  525  amps  at  1  me; 
voltages  to  100  kv  peak. 

Write  for  description  and  specifications. 
Radio  Specialties  Division,  Lapp 
Insulator  Co.,  Inc.,  Le  Roy,  N.  Y. 


LAPP  GAS-FILLED  CONDENSERS 


Lapp 


.  II  ^ 
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bulletin  953 


|im 

E'l  INDIVIDUAL,  COLOR-CODED 

//emeT/ca/fy  Sea/ec^ 

iERMINALS 


■  tj 

I  These  lerminols  ore  avail 
jible  with  glass  inserts  colored 
'in  standarci,  easy-to-identify 
»MA  color  code— black  101,  brown  (II 
red  121,  oronge  (3),  yellow  (41,  green  (51, 
blue,  (6),  purple  (7),  grey  (8)  and  white  (9)  ^ 
Colors  are  not  lacquer  or  enamel  applied 
to  the  glass  surface,  but  a  vivid  coloring  of 
the  glass  itself,  providing  positive  permonent 
identification  without  socrifice  of  dielectric 
properties  or  surfoce  insulotion  qualities  See 
reverse  side  of  this  sheet  for  complete  informotion 


illustronon  shows  typicol 
opplitaiions  of  E-l  colored 
term.nals  Cose  and  covers 
ore  not  supplied. 


ELECTRICAL  INDUSTRIES,  INC  •  44  SUMMER  AVE.,' NEWARK  4,  N.  J. 


mL 


FROM  150  VA 


PROVIDE  A  CONTINUOUSLY  .  ADJUSTABLE 
SOURCE  OF  A-C  VOLTAGE 

EFFICIEHTLY 

ACCURATELY 

DEPEHDABLY 

Today's  requirements  for  variable  a-c  voltage  control  are 
numerous.  Variable  transformers  are  needed  for  applica¬ 
tions  involving  loads  as  low  as  100  watts  and  as  high  as 
100  KVA.  Only  POWERS! AT  variable  transformers  are 
provided  in  a  range  of  models  to  fulfill  the  demands  of 
individual  needs.  Standard  types  are  available  for  manual 
or  motor-driven  operation  in  ratings  of  115,  230  and  460 
volts;  25,  50/60  and  400/800  cycles;  single  and  three 
phase;  0.15  ta  100  KVA.  Oil-cooled  and  Explosion-proof 
POWERSTATS  are  offered  for  use  in  corrosive  and  hazard¬ 
ous  atmospheres. 

All  POWERSTATS  feature  excellent  regulation,  high  effi¬ 
ciency,  conservative  ratings,  zero  waveform  distortion  and 
accurate  adjustment  to  fractions  of  a  volt.  AAechanicol  con¬ 
struction  is  rugged  and  provision  has  been  made  for  easy 
bench,  wall  or  back-of-panel  mounting. 

Whatever  your  variable  a-c  voltage  needs,  there  is  a 
POWERSTAT  variable  transformer  to  do  the  job  —  and  do 
it  better. 

SEND  NOW  FOR  COMPLETE  INFORMATION 


SUPERIOR  ELECTRIC  co. 

I  ff  (  $  ro  1  ,  (  ONNKTK  vr 


•  STMIIINI  AUTOMATIC 
VOITAGE  REOUIATOIS 

•  rownnAT 
VARIAIIE  TRANSEOtMERS 

•  VARICEll 
D-C  ROWER  SUrniES 

•  VOITBOX 
A-C  ROWER  SURRIIES 

•  SURERIOR 
5-WAY  tINDINO  ROSTS 

•  ROtWERCTAT 

IIGHT  DIMMING  EOUIRMENT  | 


rw  SURERIOR  EUaRIC  Co., 

20f  TRvro  Av#..  trittol,  Com. 

RIooto  sond  Irt#  copio*  of  tho  ROWERSTAT  bullotlni 
RS50  and  RZ52. 
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Two  big  little  helps 
to 

BETTER  DESIGN 
and  PRODUCTION 


For  Smaller  Coils . . .  Simpliiied 
Equipment  Assembly 


Chances  are  you'll  gain  in  several  ways  by  using  Stackpole 
Molded  Coil  Forms  as  mechanical  supports  for  windings! 
They  cost  little.  They  permit  smaller  coils.  They  simplify 
equipment  assembly  with  point-to-point  wiring  and  require  a 
lot  fewer  soldered  connections.  Forms 
are  available  with  iron  core  sections 
that  increase  Q  materially  while  de- 
creasing  the  amount  of  wire  needed 
for  a  given  inductance.  Stray  magnetic 
fields  are  greatly  reduced. 

fitcfrontc  Comp»ww#»  OrvMioii 

STACKPOLE  CARBON  COMPANY 
Sf.  Aforys,  Pa. 


FIXED  and  VARIABLE  RESISTORS  •  SPECIAL  RESISTORS  •  LINE  and 
SLIDE  SWITCHES  •  IRON  CORES  •  CERAMAG  CORES  (FERRITES) 
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The  Finest  Picture  Science 
Kqs  ever  Produced. 


Bendix  makes  scores  of  products  in  this  field  alone 


hether  you  are  seeking  the  ultimate 
ceiling  of  flight  or  sounding  the  depths  of 
the  seas  .  .  .  whether  your  interests  are 
faster  transportation  or  factory  automation 
.  .  .  whether  you  are  forwarding  industrial 
progress  or  national  defense,  electronics  and 
Bendix  can  speed  you  to  your  goal.  Bendix 
produces  electronic  devices  and  compo¬ 
nents  for  industries  of  every  type— and 
Bendix  engineers  are  constantly  revealing 
new  applications  of  this  immensely  useful 
science.  Here  are  a  few  suggestive  ex¬ 
amples  from  a  constantly  lengthening  list. 

Aviation  —  Modern  planes  and  guided 
missiles  typify  the  peak  advancements  of 
electronics— and  Bendix  is  deeply  engaged 
in  both  fields. 


closely  allied  work  in  meteorolopr,  Bendix 
radiosonde  equipment  is  carried  aloft  by 
balloon  or  rocket  to  transmit  and  record 
vital  facts  about  upper  air  conditions. 

Radar— Active  in  radar  from  its  very  in¬ 
ception,  Bendix  engineers  have  developed 
a  whole  range  of  search  and  surveillance 


distance  or  any  terrain. 

The  same  outstanding  quality  and  per¬ 
formance  is  available  in  a  mobile  radio 
unit  for  taxicabs,  police  and  fire  vehicles. 


Bendix  Mobile  Radio 
speeds  transport  and  commerce 

buses,  trucks  and  factories.  Featuring  ex¬ 
clusive  Clear  Channel  Construction,  this 
unit  produces  better  selectivity,  sensitivity 
and  watt  output  for  current  input  than  any 
other  mobile  radio. 

A  further  example  of  the  wide  utility 
of  Bendix  electronic  equipment  is  supplied 
by  the  electronic  depth  recorder.  Originally 
produced  as  a  navigation  aid  to  show  a 
constant  visual  picture  of  the  ocean  floor, 
it  has  also  proved  invaluable  for  locating 


Benddc  Radar 
safeguards  the  nation 

radar  equipment  from  the  smallest  air¬ 
borne  models  to  the  largest  fixed  stations, 
as  well  as  mobile  trailer  and  portable  field 
units.  Over  the  years,  Bendix  GCA  radar 
has  guided  aircraft  to  thousands  of  safe 
landings  at  airports  closed  in  by  bad 
weather. 

Industry  —  The  knowledge  gained  in 
these  advanced  operations  has  been  used 
by  Bendix  to  forward  progress  in  many 
other  fields.  Bendix  experience  has  evolved 
the  VHF  railroad  radio  which  speeds 
freight  on  leading  lines,  and  the  new  Cen- 


Bendix-built  Brains 
control  aircraft,  guided  missiles 

Pioneer  in  the  use  of  VHF  radio  for 
aviation,  Bendix  builds  a  complete  line  of 
airborne  transmitting  and  receiving  equip¬ 
ment.  Bendix  electronic  navigation  aids  in¬ 
clude  radio  compasses,  a  wide  range  of 
remote  indicating  instruments  and  controls, 
ILS  bad  weather  landing  systems,  and 
Omni-Range  equipment.  Other  electronic 
muscles  and  brains  for  this  field  are  exem¬ 
plified  by  the  Bendix  automatic  pilot  and 
by  the  OMNI-MAG,  which  automatically 
solves  complicated  orientation,  navigation 
and  landing  approach  problems  and  gives 
the  answer  to  the  pilot  as  a  single  pointer 
reading. 

In  the  kindred  field  of  guided  missiles 
Bendix-built  brains  include  even  more  ad¬ 
vanced  electronic  guidance  and  navigation 
devices,  and  electronic  maneuvering,  sta¬ 
bility  and  fuel  system  controls.  And  for 


Bendix  Depth  Sounder 

makes  fishing  pay  ' 

schools  of  fish— and  is  in  world-wide  use 
by  commercial  fishermen.  A  smaller  model 
finds  fishing  holes  for  week-end  fishermen. 
Other  Bendix  electronic  actuating,  com¬ 
puting  and  remote  indicating  devices  have* 
equally  practical  potentials  limited  only  by 
the  ingenuity  of  the  users.  To  guarantee 
Bendix  quality,  Bendix  builds  most  of  its 
own  electronic  components,  such  as  elec- 


Bendix  CRC  Systems 
add  to  railroad  efficiency 

tralized  Radio  Control  that  links  the  entire 
communication  facilities  of  a  railroad  into 
a  system  enabling  dispatchers  or  operators 
to  talk  to  conductors  of  any  train  over  any 


PRINCIPAL  DIVISIONS  I  BEMDIX  lANO:  auto,  railroad,  moblla,  aviation  radloj  radar.  UNMX 
lESUKN  UIOUTOUES.  lUIPSI  mCNIlEt  Stromborg*  carbvrotonj  oloctrk  fuol  pumpi  startor  drivoi;  coaitor  brakat. 
instrvmonts.  Ill  lAIK:  dynomotorti  invortorti  ipodal  vacuum  tubot.  PACIFIC:  tolomotarlngi  hydraulic  ond  olMtrkal 
MAMETO:  aviotioA  emd  aiiioN  onglno  mognototf  dlotal  fuol  in(ocKoni  •loctrical  connoctors.  KNOIX  ECLIPSE  Of  (AIAOA, 


THE  NAME  MILLIONS  TRUST 


nONCTJ:  aiitomoKv*  braknj  power  rtoorlngj  earbuntoni  ovtoMon  brokott  londkig  foori  ImI  woterlng.  Klin  IfUTIOI 
■AKUU  IClIFSt;  broko  blockij  brake  Hnlng.  IClIfU  nOlilt:  aviation  ifulrumentt  and  aecettarieii  foendry,  (IKZ:  weather 
acteatort)  depth  reoorden.  ZEIITN*  CAINUTOI:  heavy  duty  and  tmail  engine  carburatort.  SUlWI  miFKIS:  liters.  UIITIIU 
in.— Windsor,  Ontario.  KIMX  IITUIATiOIU-72  Fifth  Ave,  New  York  11,  N.  Y.  Coble  ''■endixinl'*  New  York.  *tss.  sj.  nt.  vr. 


Bendix  Television 
sums  up  TV  progress 


trical  connectors,  a  wide  range  of  ruggedized 
electronic  tubes,  servo-mechanisms  and  dy- 
namotors.  All  are  available  to  other  manu¬ 
facturers  for  the  production  of  electronic 
devices  for  use  in  the  rapidly  expanding 
electronic-mechanical  applications. 

Entertainment— Bendix  electronic  expe¬ 
rience  reaches  the  general  public  in  the 
form  of  superior  home  radio,  automobile 
radio,  and  television.  As  you  would  expect, 
Bendix  auto  radios  set  new  standards  for 
fidelity  and  trouble-free  operation,  while 
Bendix  Television  offers  the  finest  picture 
science  has  ever  produced  and  brings  to 


fringe  areas  a  new  concept  of  television 
performance. 

This  considerably  abbreviated  list  will 
suggest  that  if  electronics  enter  your  picture 
in  any  way  you  ought  to  know  more  about 
Bendix.  For  this  purpose  Bendix  offers  you 
a  40-page  book  "Bendix  and  Your  Busi¬ 
ness,”  which  discusses  Bendix  electronic 
devices  and  also  tells  about  the  hundreds 
of  additional  products  which  are  helping 
industry  to  improve  present  lines,  create 
new  products,  speed  production  and  cut 
manufacturing  costs.  A  copy  is  yours  for 
the  asking,  i 

Learn  hoK’  BenJix  can  better  any  business, 
including  yours.  Write  on  your  letterhead 
for  a  free  copy  of  the  informative  40-page 
book,  "Bendix  and 
Your  Business,"  to 
Bendix  Aviation 
Corporation,  Fisher 
Building,  Detroit  2, 
Michigan. 
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SPECIFY 


MYCALEX  glass-bonded  mica  insulation  is 
the  one  highly  adaptable,  versatile  insulating 
material  that  combines  every  desirable  char¬ 
acteristic  required  in  a  modem  dielectric. 
Although  far  superior  to  lower  cost  dielectrics, 
MYCALEX  offers  considerable  advantages 
over  many  materials  costing  several  times  as 
much.  MYCALEX  is  available  in  various 


^■wo-uuiiuna  ma 


•  MOLDS  AND  MACHINES 

TO  CLOSE  TOLERANCES 

•  MOLDABLE  WITH  METAL  INSERTS 

•  CAN  BE  TAPPED, 

THREADED,  SLOTTED 

•  AVAILABLE  IN  RODS, 

SHEETS,  SPECIAL  SHAPES 

•  MOLDED  IN  PRAaiCALLY 

ANY  SHAPE  OR  SIZE 

•  LOW-LOSS  FROM  60  CPS 

TO  24,000  MCS 


grades,  each  featuring  specific  characteristics 
to  meet  particular  needs.  Since  proper  appli¬ 
cation  of  the  right  grade  of  MYCALEX  has 
resulted  in  simultaneous  product  improve¬ 
ment  and  lower  cost  in  hundreds  of  instances, 
it’s  good  business  to  check  with  MYCALEX 
before  specifying  sheet,  rod,  fabricated  or 
molded  insulation. 


JAN  APPROVED 

MYCALEX  410  i»  approved  fully  as  Grade  L>44  under 
Notionol  Military  Establishment  Speciftcation  JAN>I*10« 
*lnsuloting  Moteriols,  Ceramic*  Rodio*  Class  1.** 

MYCALEX  400  is  opproved  fully  as  Grade  L>4A  under 
National  Military  Establishment  Specification  JAN-I*10* 
"’Insulating  Moterials*  Ceromic*  Radio,  Class  L* 

Wrlfe  for  SO-Pogo  Cofofog  Todeyf 

A  valuoble  compilotien  of  engineering  data  ond  monufac* 
luring  information  on  electricol  insulation  thot  you'll  surely 
want  for  your  technical  file.  Request  it  todoyono  abligotien. 


MTULEX  «RADE 

400 

410 

41  OX 

rowER  rsaoR,  i  mc 

0.001 1 

0.001  S 

0.011 

lots  F*a0R,  1  MC 

0.013 

0.014 

O.OS4 

DIElECniC  STIENCTH,  veH/mU 

SOO 

400 

400 

VOLUME  RESISTIVITT,  •hm-cin 

hlO'E 

IxIO'E 

3x1014 

ARC  RESISTANCE,  M»nds 

300 

150 

ISO 

MAX.  UFE  OPER.  TEMP.,  *C 

370 

3S0 

3S0 

WATER  AStORPTION  %  14  hn. 

NIL 

Nil 

Nil 

MCALEX 

/TMk  I  N  }  V  1:  T  Q-?r\  . 


Mvcmix  Corporation  of  Amerna 

Owners  of  ^MYCALEX'  Pafanfs  and  Trada-Markt 
Entitin  IHkis:  30  ROCKERllER  PLAZA,  NEW  YORK  20  -  PM  t  Uiml  llflcis:  CLIHON,  N.  JL 
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WE  ARE  PROUD  TO  ANNOUNCE  THAT  ONLY  BURNELL 
&  COMPANY  AUDIO  FILTERS  WERE  EMPLOYED  IN  THE 
HASTINGS  INSTRUMENT  COMPANY  RAYDIST  EQUIPMENT 
ABOARD  THE  S.  S.  UNITED  STATES  ON  ITS  RECORD  SHAT¬ 
TERING  RUN,  i 

Although  the  forces  of  nature  combined  to  make  the 
speed  run  AND  the  speed  measurement  extremely  difficult, 
our  raydist  equipment  using  BURNELL  filters  surmounted 
all  handicaps  and  exceeded  specified  accuracy”,  said  Mr. 
Hastings. 

WE  ARE  HAPPY  TO  ADD  THIS  TO  OUR  EVER  INCREASING 
LIST  OF  TESTIMONIALS  ON  THE  QUALITY  OF  BURNELL’S 
TOROIDS  AND  AUDIO  nLTERS. 


■■■«■  •« 
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Exclusive  Monufacturers  of  Communications  Network  Components 
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WAVEGUIDE 

INSTRUMENTS 


-hp-  809B  UNIVERSAL  PROBE  CARRIAGE 

Model  8O9B  Carriage  is  a  basic  unit  in  the  new  line  of  -hp 
broad  band  waveguide  equipment.  It  consists  of  a  precision 
built  mechanical  assembly  op>erating  with  any  of  five  -bp- 
8IOB  Waveguide  Slotted  Sections  covering  frequencies  from 
3.95  to  18.0  kmc.  It  also  operates  with  -hp-  8O6B  Coaxial 
Slotted  Section,  3.0  to  12.0  kmc.  (Slotted  section  data  on 
opposite  page.) 

Model  8O9B  is  a  compact,  lightweight,  easily  jjortable  in¬ 
strument  that  simplifies  waveguide  measurements  over  many 
frequency  bands  and  eliminates  costly  special  probe  carriages 
covering  each  band.  Mating  waveguide  sections  can  be  inter¬ 
changed  in  30  seconds  or  less.  The  equipment  will  operate 
with  any  -hp-  probe  or  deteaor  mount  shown  on  the  oppo¬ 
site  page.  A  centimeter  scale  with  vernier  reads  to  0.1  mm. 
A  dial  guage  may  be  mounted  for  more  accurate  readings. 

Precision  three-point  suspension  of  the  carriage  utilizes 
two  linear  and  one  conventional  ball  bearings.  Each  is 
equipped  with  dust  seals  and  peripanent  lubrication  and 
moves  on  ground  stainless  steel  rods.  Accuracy  is  superior 
or  equal  to  the  most  expensive  custom-made  slotted  lines. 
Model  8O9B— $160.00.  (Does  not  include  slotted  seaions.) 


NEW  INTEGRATED  INSTRUMENTS  GIVE  UTMOST 
FLEXIBILITY,  CONVENIENCE -LOW  COST  I 

Hewlett-Packard  Broad  Band  Waveguide  Instruments 
are  based  on  an  entirely  new  design  approach.  The 
fundamentals  of  this  new  concept  are; 

1.  Each  instrument  is  of  simplest  construaion  con- 
sistent  with  its  basic  function  and  covers  the  en¬ 
tire  frequency  range  of  its  waveguide  size. 

2.  An  integrated  set  of  instruments  is  available  for 
‘each  commonly-used  waveguide:  3"  x  2"  x  1", 
l^r-x  *4",  X  r  X  W  and  .702"  x  .391". 

3.  New,  simple  mechanical  design,  incorporating 
novel  electrical  circuitry,  insures  high  accuracy, 
stability  and  quality,  yet  makes  possible  quantity 
produaion  at  low  cost. 

With  new  -hp-  waveguide  equipment,  you  select 
the  exact  instruments  you  need.  Each  is  designed  in 
its  most  fundamental  form,  yet  is  integrated  mechan¬ 
ically  and  electronically  with  the  complete  -hp-  wave¬ 
guide  line.  You  are  assured  maximum  operating 
flexibility,  efficiency,  convenience  and  economy. 

For  complete  details,  see  your  -hp-  field 
representative  or  write  direct 

HEWLETT-PACKARD  COMPANY 

1S22A  PAGE  Mill  ROAD  •  PAIO  AITO,  CAIIFORNIA,  U.  S.  A. 


Data  subject  to  change  without  notice.  Prices  f.  0.  h.  factory. 


Complete  Coverage!  HEWLETT-PACKARD 
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INSTRUMENTS  -  Complete  Coverage 


(Full  Frequency  Range  of  Waveguide) 


Of  11  W  -Ap-810B  WAVEGUIDE 
A  Ai  SLOTTED  SECTIONS 

Thebroadband-^^SIOB 
of  accu- 
rately  machined  wave- 
^B  guide  sections  which 

small  longitudinal  slots 
are  cut.  They  fit  the  -hp- 
iH  H  809B  Catriage  in  a  pre¬ 

cisely  indexed  position. 
An  -hp-  traveling  probe  mounted  on  the  Girriage  samples 
the  waveguide's  electric  fields  and  makes  piossible  accurate 
plotting  ot  variations  along  the  entire  lennh  of  probe  travel. 
Slotted  sections  are  carefully  machined  from  normalized 
aluminum  castings,  and  the  slot  ends  are  tapered  to  reduce 
reflection  to  lus  than  1. 01  VSW'R.  A  high  order  of  accuracy 
is  thus  maintained.  Model  810  B  is  offered  in  )  common 
waveguide  sizes  covering  all  frequencies  3.93  to  18.0  kmc. 
Sizes:  2'x  1",  iH'xJ*', l^i'xJi",  I'xH''  and  .702'x  .391*. 
Price,  $90.00  each. 


-fcp-  S810A  ^ 

WAVEGUIDE  _ 

SLOTTED  SECTION 

This  instrument  a 
slotted  waveguide  sec- 
complete  a 
built-in,  precision  probe 
carriage  mounted  direa- 
ly  on  the  waveguide  sec-  ^ 

tion.The  instrument  uses 

either  -bp-  442B  Broad  Band  Probe  singly  or  in  combination 
with  -bp-  440A  Detector;  or  -bp-  444A  Untuned  Probe. 
Model  S810A  is  offered  in  the  3*  x  IJV  waveguide  size  only 
(2.6  to  3.95  kmc).  It  measures  12?4*  long.  Price:  $450.00 

-hp-  806B  Coaxial  Slottod  Saction.  This  instrument 
covers  all  frequencies  3.0  to  12.0  kmc  and  fits  -bp-  809B 
Carriage.  Sf>ecial  fittings  mate  with  Type  N  conneaors  for 
minimum  VSWR.  Impedance  is  50  ohms  to  match  flex¬ 
ible  coaxial  cables. 


-hp-  444A 
UNTUNED  PROBE 

A  1N26  crystal  plus  a 
small  antenna  in  con¬ 
venient  housing.  Probe 
penetration  quickly  and 
easily  varied  and  locked 
in  place.  No  tuning  need¬ 
ed;  range  2.4  to  18.0 
kmc.  Sensitivity  better; 
loading  more  constant 
than  tuned  probes.  Fits 
-bp-  809B,  S810A  ot 
other  H*  dia.  holes.  In¬ 
cludes  crystal,  $50.00 


-hp-  440A 
DETECTOR  MOUNT 

Simple,  easy-to-use  in¬ 
strument  for  deteaing  rf 
energy  in  waveguide  or 
coax  systems,2.4  to  12.4 
kmc.  Only  one  tuning 
adjustment.  Uses  crystal 
or  bolometer.  Fits  Type 
N  plug.  When  used  with 
-bp-  442B  becomes  sen¬ 
sitive,  easily  tuned  wave¬ 
guide  deteaor.  $85.00 


-hp-  442B  BROAD 
BAND  PROBE 

A  probe  whose  penetra¬ 
tion  depth  is  quickly 
adjustable  and  may  be 
locked  in  place.  Sampled 
rf  appears  at  Type  N 
jack,  permitting  direct 
connection  to  receiver, 
analyzer,  etc.  Shielded 
and  damped  against 
spurious  resonances.  Fits 
-bp-  8O9B,  other  dia. 
mountings.  $50.00 


Data  subjtct  to  cbangt  unitbout  notut.  Prica  f  0.  b.  factory. 
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PUl  ELECTRIC 

ilLL-PURPOSE 

ISULLOSCOPE 


mms 


Hfight^lSH  inches 
Depth— 17  inches 


SPECIFICATIONS 

FREQUENCY  RESPONSE 
Verticel  Amplifier 

DC—  —0  to  400  he.  +0.  —20%,  not  more  then  50%  down  at  700  kc. 

AC—  —10  cycles  to  400  kc.  +0.  —20%.  not  more  than  50%  down  at  700  kc. 
Probe—  —2  cycles  to  400  kc.  4^.  —20%.  not  more  than  M%  down  at  700  kc. 
Response  independent  of  gain  or  attenuator  setting. 

Horizontal  Amplifier 

DC—  —0  to  400  kc.  +0.  —20%,  not  more  than  50%  at  700  kc. 

AC—  —10  cycles  to  400  kc.  4-0,  —20%.  not  more  than  50%  down  at  700  kc. 
Response  independent  of  gain  or  attenuator  setting. 

^  SENSITIVITY 

Vertical . . . AC—  10  my.  rms/inch 

DC—  28  my.  dc/inch 

Horizontal .  AC— 15  my.  rms/inch 

DC—  42  my.  dc/inch 

Probe . . 130  my.  rms/inch 

j  Deflection  Plates  Direct 

5  Vertical  .  . 22  yolts  rms/inch 

Horizontal  .  .25  yolts  rms/inch 

1  SWEEP 

\  Range— Triggered  or  recurrent-2  cycles  to  30  kc  (may  be  eitended  downwards 
1  by  adding  eiternal  capacity  Kross  panel  jacks). 

i  Sync—  drinternal,  d^kne  and  -Ext.  (requires  -.3  yolts  peak  to  peak  for  ex- 
^  ternal  sync). 

Sweep  Ex^nsion— At  least  4  times  tube  diameter. 

^  FMASE  SHIFT— Negligible  phase  shift  between  amplifiers  from  0  to  300  kc. 

i  ELANKIHfi  — Z-axis  blanking  requires  20  yolts  peak  to  blank. 

CALIIRATION  — Seven  voltages  available  by  selector  switch: 

.1,  3.  1.  10.  30. 100  and  300  volts  peak  to  peak  ^15%. 

DIRECT  CONNECTIONS  TO  DEFLECTION  PLATES  -  Available  through 
capacitors— internal  posiboning  arcuits  still  function. 

AMSIENT  TEMPERATURE  RAN8E-0°  to  40°  C. 

roWER  REQUIREMENTS -105-125  volts,  50/60  cycles  power  consumption 
approximately  120  watts.  (By  a  simple  wiring  change,  may  be  operated  from 
210-250  volt  line.) 

TUBE  COMPLEMENT  1-  1B3GT  Model  4ST2B1-  5UP1 

I  -  6BK7  1-  5Y3GT  Model  4ST262-  5UP7 

4-  5879  1-  0A2  Model  4ST2B3-  5UP11 


Width-10  inches 
Werght— 45  pounds 


Versatile  5 -Inch  Model  ST-2B  Outperforms  Competition 
in  Laboratory  and  Industrial  Applications 

No  MATTER  how  broad  the  requirements  of  your  laboratory, 
chances  are  you'll  find  most  of  them  listed  in  the  compari¬ 
son  chart  below.  Four  well-known  makes'*’  of  conventional  scopes 
are  analyzed,  feature  by  feature,  against  the  General  Electric 
ST-2B.  On  every  point,  the  G-E  unit  is  an  investment  in  high- 
quality,  long-term  performance. 

Write  us  for  complete  new  bulletin  ECL-4.  General  Electric 
Company,  Section  492,  Electronics  Park,  Syracuse,  New  York. 

*  Samfs  Of*  rmfuest. 

WHAT  DO  YOU  LOOK  FOR  IN  A  SCOPE? 

STUDY  THIS  FACTUAL  COMPARISON. 


CHARACTERISTICS 

R-E 

ST-21 

MFTR. 

■ 

MFTR. 

C 

MFTR. 

0 

MRR. 

E 

Suffleiont  bond  width 
for  puls*  work 

Ym 

Ym 

Yes 

Yes 

No 

High  goin  AC/DC 
omplifiora 

Y« 

Ym 

No  DC 
ompliflor 

No  DC 
amplifier 

Yes 

Triggorod  swoop 

Ym 

No 

No 

No 

Yes 

Good  stability 

Ym 

Ym 

Ym 

Yes — if  tube 
Poor  selection 

is  employed 

CHoico  of  cothodo  ray 
tubo  scroon 
ponistonco 

Ym 

Cannot  uso 
long 

porsistenco 
C.  R.  tubo 

Yo» 

Cannot  use 
long 

persistence 
C.  R.  tube 

Yes 

Low  capacity  probo 

Ym 

Y«» 

No 

No 

Yes 

Diroct  connoction  to 
doRoction  platos 

Ym 

No 

Ym 

Yes 

Yes 

fdontical  vortical  & 
horizontal  amptiflora 

Ym 

Yet 

No 

No 

No 

Low  microphonica 

Ym 

No 

Yes 

Yes 

Yes 

Z-oxit  modulation 
input  jock 

Ym 

No 

Yes 

Yes 

Yes 

Convoniont  omplftudo 
calibrator 

Ym 

Singlo 

Voltogo 

only 

Single 

Voltage 

only 

Single 

Voltage 

only 

Single 

Voltage 

only 

I 
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Pulse 
Forming 
Networks 


S I? e c i f i e cl  u  hen'  S i ze, 

/ :  ffi  e  i  e  )i  r ,  /:  c  o  u  o  ni )’  d  n  cl 
Weight  are  I  ni  f)ort  d  u  t 


By  utilizing  Plastic  Films  which  allow  higher  volt 
per  mil  loading  of  capacitor  dielectric,  our  pulse 
forming  networks  are  made  in  minimum  sizes  and  weights. 
Losses  are  considerably  lower  in  comparison  to 
pulse  forming  networks  using  other  types  of  dielectric. 

Higher  temperatures  are  permissible  due  to  our 
special  dielectric  and  the  use  of  silicone  impregnants. 

Other  characteristics  are  long  life,  stable  performance 
at  high  temperatures,  and  ranges  of  voltages  up  to 
60  KV.  Highly  functional  designs  make  "CP”  pulse 
forming  networks  preferred  where  efficiency  and 
economy  and  small  size  are  essential. 

Send  us  jour  requirements  assJ  we  will  recommend  and  design  a  Ptdse  Fomung  Network  to  solve  your  need. 


MANUfACTUaiat 

Cfatsmike  Capodton 
Ptauicm  Capadton 
Hiyeit  PPmer  Suppliet 
Pultf  Forming  Ndu-oeko 


ondenner 


Tfrodueta  Company 

Divitimi  of  Naw  Havaii  Clack  &  Watch  Ca. 


r  ELECTRON  ICS  — Septemliar.  1953 


75 


i 


The  NEW  Type  304-A,  succeeding  th*  world-famous 
Type  304-H,  is  more  than  simply  a  new  InstrutHtWt 
more  than  a  new  combination  of  established  dreuilk 
It  represents  a  significant  development  in  the  sciewca  of^ 
instrumentation.  The  Type  304-A,  a  true  electronic 
voltmeter,  reflects  a  new  concept  of  oscillography 


& 


-^■'.50 

e 

.  '' 

— - 

• 

‘ 

The  Du  Mont 


304-A 


The  new  Type  304-A  is  in  every  respect  a  true  electronic  volt 
meter.  Every  feature  of  the  well-known  Type  304-H  has  been  re 
evaluated  with  this  concept  in  mind.  Alt  the  features  that  made 
the  Type  304-H  so  valuable  as  a  qualitative  instrument  have  been 
preserved  and  augmented  to  enable  not  only  qualitative  analysis, 
but  rapid,  accurate  quantitative  measurement  of  amplitude  as 
well. 

AMPLITUDE  CALIBRATION  The  novel  amplitude  calibrating  system 
of  the  Type  304-A  permits  signal  measurements  directly  in  volts 
from  the  screen.  Unlike  electro-mechanical  devices,  the  new  Type 
304-A  is  not  restricted  to  measurement  of  sinusoidal  signals  —  or 
j  to  peak-to-peak  readings  of  voltage.  The  Type  304-A  may  be 
used  to  measure  any  amplitude  portion  of  the  input  signal,  and 
has  a  sensitivity  of  0.1  p-p  volt  full  scale,  or  0.025  p-p  volt  per 
'  inch. 

NEW  CATHODE-RAY  TUBE  A  wholly  new  cathode-ray  tube  is  em¬ 
ployed  in  the  Type  304-A.  This  tube,  designated  Type  5ADP-, 
was  specifically  designed  to  permit  accuracy  of  measurement. 
This  new  flat-faced  tube  is  precision-built  to  tolerances  far  more 
stringent  than  is  the  practice  in  conventional  tubes.  The  angular 
alignment  between  x  and  y  deflection  systems  is  held  to  90°  ±1°, 
’  as  contrasted  to  ±3°  in  conventional  cathode-ray  tubes.  The 
various  distortions  and  aberrations  inherent  in  all  cathode-ray 
tubes  are  held  to  a  minimum.  The  new  design  of  the  electron  gun 
and  deflection-plate  structure  assures  a  deflection  sensitivity  as 
much  as  twice  that  of  equivalent  tube  types,  as  well  as  a  smallei 
spot  size,  with  no  sacrifice  in  brilliance.  Also  incorporated  is_  an 
auxiliary  focus  control  which  reduces  the  effects  of  astigmatism 


to  a  minimum.  Thus  by  the  inclusion  of  this  new  tube  and  its  aux¬ 
iliary  circuitry,  an  unusually  fine,  bright  trace  is  achieved, 
enabling  a  degree  of  resolution— and  hence  a  degree  of  accuracy 
—heretofore  impossible  in  instruments  employing  medium  accel¬ 
erating  potentials. 

HEATER  REGULATION  Regulation  of  the  heaters  of  the  Y-input 
stages  has  been  incorporated  to  promote  stability  of  the  amplifier. 

SYNC  LIMITING  Sync  limiting,  on  both  recurrent  and  driven 
sweeps,  assures  stable  operation,  even  for  varying  synchronizing 
levels,  and  freedom  from  horizontal  jitter  that  might  tend  to  inter¬ 
fere  with  precise  analysis. 

ILLUMINATED  CALIBRATED  SCALE  A  new  edge-illuminated  scale, 
calibrated  in  fifth  inches,  with  every  fifth  line  accentuated,  is 
incorporated  in  the  Type  304-A.  Accentuated  lines  are  numbered 
so  amplitude  may  be  read  directly. 

•  •  •  •  • 

The  Type  304-A  represents  one  more  step  in  the  development  — 
by  Du  Mont  — of  the  cathode-ray  oscillograph  from  a  purely 
qualitative  instrument  to  its  rightful  position  as  the  most  versa¬ 
tile,  most  complete  analytical  device  available. 


Domestic  Price 
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Calibratins  the.  Type  304-A  is  os  sHn^  dml  eaiy.oi  "nroiiig^”  o  vocuum-tube  voltmeter. 


VOLTS 

FUL*.  SCALE 


TO  CAUMATt,  depr«st  tK«  front-pon«l  CAUtAATE 
button  to  apply  tho  tguorawov*  voltoo*  standard 
to  th«  Kroon.  Adjust  tho  MULTIPLIER  control  noor  1  so 
•guofowovo  poaks  oro  ot  0  ond  100.  Amplitudo  may 
now  bo  rood  diroctly  from  tho  Kolo  whoro  4  tnchos 
votiicolly  roprosonts  0.1,  1,  10  or  100  volts,  es  dotorminod 
by  tho  VOLTS  FULL  SCALE  soloctor.  Simply 
doprossinq  tho  CALIBRATE  button  rotvrns  tho  signol 
oppliod  to  tho  Y-input  torminals  to  tho  Kroon. 


MULTimiR  CONTROL  pormits  colibration  of  koUs  to  othor  voluet. 
For  oxompio,  to  colibroto  for  300  volts  full  Koto,  tho  multiplior 
control  is  odjustod  rtoor  3  so  poaks  of  sguorowovo  occupy  spcKO  from 
soro  to  SO.  Amplitudo  may  rmw  bo  moosurod  diroctly  in  volts  simply 
by  multiplying  tho  sottings  of  tho  MULTIPLIER  control  (3)  by  tho 
product  of  koIo  rooding  timot  tho  VOLTS  FULL  SCALE  sotting  (100). 
Uso  of  tho  MULTIPLIER  control  oxtonds  tho  rongo  of  tho  Typo  304>A 
to  1000  volts  of  full  Kolo.  Uso  of  procision  ottonuotor,  having  1% 
rosistors,  pormits  tho  accurate  colibrating  standard  to  bo  insortod 
in  bock  of  tho  ottonuotor  without  offoct  from  tho  attonuator  sottiisg. 


SPECIFICATIONS; 


Ufidistortod  DHItflon  •  More  than  4  inches.  Expansion  equivalent 
of  30  inches. 

ffipvt  fnipodaiKo  —  To  amplifier.  3.2  megohms.  50  ppf.  Direct  (single 
ended  1.5  megohms.  20  ppf.  Balanced.  3  megohms.  20  ppf. 
iINCAR  SWEEPS:  Swoop  Froguoncy  Recurrent  and  driven  sweeps  con* 
linuously  variable  in  frequency  from  2  to  30.000  cps.  Maximum  sweep 
writing  rate.  P/psec.  Provision  for  sweeps  of  extra-long  duratioiv 
^  sec.  of  sweep  secured  for  each  juf  of  external  capacitance. 
Synclironlaorfloci-from  signal  of  either  polarity. 

Sync  iimltifif  >  on  both  driven  and  recurrent  sweeps.  ^ 

VOLTAOE  MEASUREMENT  —  Squarewave  standard  applied  for  calibraticMB; 
by  front  panel  push  button.  ^ 

Volfogo  Rawfo:  VOLTS  FULL  SCALE.  0  to  0.1. 1. 10.  100  volts.  Multi* 
plicr:  xl  to  xtO.  Overall  accuracy.  5%. 

INTENSITY  MODULATION  - 15  volts  blanks  beam  at  normal  intensity 
settings. 

CALIRRATBD  SCALE  *  Variable  illumination.  Numbered  calibrations  for 
Direct  Amplitude  measurement. 

PRIMARY  POWER  -  115  or  230  volts.  50-400  cps.  110  w. 
rHYSICAL  CHARACTERISTICS  -  Metal  cabinet  with  grey  wrinkle  finish. 
Dimensions:  height  nvi".  width  depth  19Vi’'.  Weight  50  lbs. 


CATHODE-RAY  TUBE  -  New  Flat-Face  Type  SADP* 

ACCELERATING  POTENTIAL  -  3000  volts. 

Y-AXIS:  Dpflacflen  Foctor  ^0.1  p-p  volt  full  Kale  (equivalent  to  0.023 
p-p  volt  per  inch).  Direct  to  deflection  plates.  32-.T9  p-p  volts  per  inch. 
Fraguancy  Ratponta  -  (at  all  gain  and  attenuator  control  Kttings) 
Direct  Coupling:  Flat  at  0  to  down  not  more  than  10%  at  100.000  cps. 
Capacitive  coupling,  down  not  more  than  10%  from  10  to  100.000  cps. 
Down  not  more  than  50%  at  .^00.000  cps.  Provision  for  balanced  input 
on  0.1  volt  fuil-Kale  range. 

Undi$forf9d  Oaffaction  —  More  than  4  inches. 

Expansion  equivalent  to  20  inches. 

Input  fmpadoiica  -  to  amplifier  (single  ended)  2  megohms.  50  iiuf. 
(Balanced)  2  megohms.  35  uuf.  Direct  (balanced)  3  megohms.  20  uuf. 
(single  ended)  1.5  megohms.  20  uuf. 

X-AXIS:  OaflacNofi  fattor  -  through  amplifier.  0.3  p-p  volt/in.  Direct 
40-50  p-p  volt /in. 

Fraguancy  Raspensa  ~  (at  all  settings  of  gain  and  attenuator  controls) 
Direct  coupling:  Flat  at  0  to  down  not  more  than  10%  at  100.000  cps.; 
down  not  more  than  50%  at  300.000  cps.  Capacitive  coupling,  down  not 
more  than  10%  from  10  to  100.000  cps.  Down  not  more  than  50%  at 
300,000  cps. 


Hi  T  B  H  Hi  H  MfriFg  For  ffochnfcof  bvlfoffn  A-04-A  For  compfofo  rfotoffs. 

INSTRUMENT  DIVISION  ALIEN  B.  Du  MONT  LABORATORIES,  INC.,  1500  MAIN  AVE.,  CLIFTQN.  )(.  i, 
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C.  H.  Cramer,  Assistant  Transmission 
Research  Engineer,  in  charge  of  the  de¬ 
velopment  of  this  undersea  amplifier. 


The  demand  for  increased  cable  capacity  in  Western 
Union’s  Transatlantic  Cable  System  called  for  an  ampli¬ 
fier  to  step  up  operating  speed  of  the  older  cables. 

And  the  amplifier  had  to  operate  on  the  ocean  floor,  200 
to  300  fathoms  down. 

A  tall  order  for  Western  Union  engineers?  Here’s  how 
they  filled  the  bill . . .  with  the  help  of  Monel®. 


First,  a  three-stage  vacuum  tube  amplifier  (using  Nickel 
and  Nickel  Alloy  components)  was  designed  to  boost  and 
reshape  the  signal,  thus  facilitating  increased  message 
capacity. 

Then,  a  case  was  designed  to  protect  this  delicate  appa¬ 
ratus  against  the  tremendous  pressures  and  corrosive  ac¬ 
tion  of  the  sea  waters.  For  important  parts  of  this,  they 
turned  to  Monel. 

Monel  was  selected  for  the  insulating  glands  where  the 
cable  enters  and  leaves  the  amplifier  because  it  has  the 
strength  to  withstand  the  stress  of  tremendous  undersea 
pressures.  And  Monel  provided  the  corrosion  resistance  so 
necessary  for  a  submarine  application. 

For  the  pressure-equalizing  bellows,  and  for  nuts  and 
bolts  at  many  critical  fastening  points,  tough,  fatigue  resis¬ 
tant  Monel  is  also  used. 

This  first  installation  on  the  cable  from  Bay  Roberts, 
Newfoundland,  to  Penzance,  England,  has  proved  a  suc¬ 
cess.  Western  Union  is  now  installing  similar  units  on  other 
transatlantic  cables.  Installations  on  eight  more  are  planned. 

Are  you  looking  for  a  metal  that  offers  exceptional  ad¬ 
vantages ...  corrosion  resistance,  strength,  good  tempera¬ 
ture  characteristics,  etc.?  Then  you  may  find  that  metal 
among  the  Inco  Nickel  Alloys. 

Although  these  metals  are  now  restricted  or  on  extended 
delivery,  for  help  in  selecting  the  right  metal  to  meet  your 
extreme  conditions  or  exacting  requirements  when  they 
are  again  freely  available,  write  to  Mr.  B.  B.  Winter. 


Working  under  Pressure 


HOW  MONEL  HELPS 


BEAT  CORROSION  AND  STRESS 


Pressure  equalizer.  The 
bellows,  the  tubular  ca¬ 
ble  entrance  glands  at 
left  and  right,  as  well  as 
nuts  and  bolts,  are  Monel. 


THE  INTERNATIONAL  NICKEL  COMPANY,  INC 

67  Wall  Street,  New  York  5,  N.  Y. 


Components  ot  cable  en. 
trance  glands  made  en¬ 
tirely  of  Monel. 


MONElS  •  "t"!®  MONEl  •  "K"<®  MONEl  •  "Kit MONEl 
"S"®  MONEl  •  NICKEL  •  lOW  CARBON  NICKEL  •  DURANICKEl® 
INCONEL®  •  INCONEL  "X"®  •  INCOIOV  •  NIMONICS 
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Men  who  design,  engineer  and  buy  America’s  products 
rely  on.. and  use.. National  Laminated  Plastics  because.. 


’’National’s  quality  control  pro¬ 
gram  starts  with  engineering  re¬ 
search  on  the  raw  materials  used 
and  the  development  of  material 
specifications.  'The  next  step  is 
the  preparation  of  process  speci¬ 
fications  for  the  various  manu¬ 
facturing  operations.  'The  final 
step  is  the  testing  of  all  products 
against  specifications.  We  develop 
such  specifications  for  all  of  our 
new  products.  For  standard 
grades,  we  actively  co-operate 
with  A.S.T.M.,  N.E.M.A.,  and 
Government  agencies  in  estab¬ 
lishing  standard  values  for  essen¬ 
tial  properties.  Rigid  adherence 
to  this  program  of  quality  control 
makes  National  products  depend¬ 
able-uniform.” 

Gerald  H.  Mains 

Director  of  Research,  Phenolite  Div. 

National  Vulcanized  Fibre  Co. 


National  Laminated  Plastics 
nationally  known — nationally  accepted 


NATIONAL 

VUtrCAWtXSO 


A  tough  horn-like  material  with  high 
dielectric  and  mechanical  strength. 
Kxcellent  machinability  and  forming 
qualities,  great  resistance  to  wear  and 
abrasion,  long  life,  lightweight.  Sheets, 
Kods,  Tubes,  Special  Shapes. 


UrnknlMl  PlASnC 

Phenolite  possesses  an  unusual  com¬ 
bination  of  properties — a  good  elec¬ 
trical  insulator,  great  mechanical 
strength,  high  resistance  to  moisture; 
ready  machinability,  lightweight. 
Sheeta,  Rods,  Tubes,  Special  Shapes. 


National  Vulcanized  Fibre  Company 


Wilmington 
Offices  in 


Delaware 

Principal  Cities 


C.  A.  Mellinger,  electrical  engineer, 
testing  dielectric  breakdown  of  phe¬ 
nolic  laminated  sheet  to  meet  require¬ 
ments  of  N.E.M.A.  standards  for 
high  dielectric  strength.  Test  is  made 
after  sheet  has  be»'n  soaked,  in  hot 
water  (.50'’C)  for  48  hours.  This 
transformer  makes  possible  tests  up 
to  100  kilovolts. 


George  Holton,  in  charge  of  electrical 
testing  laboratory,  measuring  dissipa¬ 
tion  or  power  factor  at  1000  cyclea  of 
silicone  Fiberglas  sheet.  Grade  G-7-834, 
in  a  study  of  electrical  characteristics  of 
this  new  grade.  The  silicone  Fiberglas 
material  has  heat  resistance  up  to 
250°C.  and  the  lowest  dissipation  factor 
of  any  thermosetting  laminate  yet 
available. 


Francis  Corcoran  tests  the  flexural 
strength  of  a  piece  of  tgth  inch  thick 
Phenolite,  Grade  XXX-401,  against  the 
requirements  of  MIL-P  Specification 
3115B,  type  PBE.  He  uses  a  testing 
machine  which  employs  hydraulic  pres- 
^  sure  to  determine  the  number  of  pounds 
|ier  square  inch  required  to  break  the 
I  specimen  supported  as  a  beam. 
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nPKAL  APPLianONS  in  which  CP  DEHYDRATORS  PROVIDE 
YEAR  'ROUND  TROUBLE-FREE  AUTOMATIC  SERVICE: 

0  Purging  and  pressurizing  transmission  lines,  waveguides  ond  osiocialed 
apparatus.  " 

0  Pressurizmg.lorge^cdvlties  and  other  radio  and  radar  equipment 
—  -enclosures. 

0  Fog  prevention  in  precision  optical  systems. 

0  Corrosion  prevention  in  precise  servo  amplifier  assemblies.  „ 

0  For  raising  and  maintaining  the  power  handling  capodfy  of  high  volt¬ 
age  systems  and  apparatus  and  innumerable,eth%r  similar  applications. 


CP  DEHYDRATORS  OFFER  THE  FOiLOWING  UNIQUE  FEATURES: 

low  dewpoint  --  operating  pressure  up  to  1 00  lbs.  per  squprd  inch 
fully  siutdmatic  operation  *  continuous  duty  performanqe--  low  noise 
,  ''  level  *  minimum  vibration  *  long  service  life  with  minimum  mointenance 


J 


DIPOLE  ANTENNAS,  SWITCHES,  Q-MAX  LACQUER  AND  CEMENT 
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CP  dehydrators  are  readily  adaptable  to  the  critical  requirements 
of  the  Armed  Forces.  Standardized  parts  permit  rapid  assembly 
of  equipments  suitable  for  practically  any  specialized  need 
at  minimum  cost  and  without  prolonged  delay.  Over  a  decade  of  CP 
experience  in  dehydrator  design  and  manufacture  insures 
products  of  long  life  and  dependable  service  with  an  absolute 
minimum  of  maintenance.  Inquiries  are  invited. 


COMMUNICATieN 
COMPANY*lne  it 


PRODUCTS 


MARLBORO,  NEW  JERSEY 
Telephone:  FReehotd  8-1880 


IF  YOU  MAKE  OR  USE 


ELECTRICAL  EQUIPMENT 


[r  IT  WILL  PAY  YOU  TO  SPECIFY 

I 

FIBERGLAS*  insulating  materials 


High  tensile  strength,  plus  small  diameter,  in  yams  used 
in  electrical  insulation  permits  the  reduction  of  weight 
and  bulk  of  electrical  equipment. 

That's  why  more  and  more  wire  and  cable  and  elec¬ 
trical  apparatus  manufacturers  are  turning  to  insulating 
materials  made  with  Fiberglas  yams. 

Fiberglas  yams  are  glass  in  fibrous  form.  Even  the 
smallest  diameter  Fiberglas  yam  surpasses  all  other  high 
temperature  textile  yams  in  break  strength.  Fiberglas- 
braided  wires  and  cables  are  thinner,  lighter,  easier  to 
install.  Fiberglas  tapes,  varnished  cloths,  sleeving  and 


tubing,  cords  and  laminates  also  save  space  .  .  .  permit 
the  design  of  less  bulky  wire,  cable  and  apparatus.  And, 
despite  lack  of  bulk.  Fibcrglas-based  insulating  mate¬ 
rials  permit  uprating  of  equipment  and  service  under 
higher  operating  temperatures. 

So,  if  you  make  or  use  electrical  equipment,  remember 
to  specify  l-IBtRGLAS. 

Owens -Corning  Fiberglas  Cor|X)ralion,  Electrical 
Sales  Division.  Dept.  1160, 16  East  56th  Street,  New  York 
22,  New  York. 


ritnaiAS  vains  aiso  oivi  you  thisi  cost,  saving  advantagis 


GOOD  GUIDE  TO  A  GOOD  BUY! 


trad«  morh  (K*g.  U.  $.  Pot, 

OH.)  of  Owofn-Coroing  Filtorglot  Cofpovotioii. 
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The 

UCINITE  CO 


Newtonville  60,  Mass, 
Di-vision  of  United>Carr  Fastener  Corp. 


Special  Electrical  Components 


.  .  .  plus  complete  facilities  for  volume  produc¬ 
tion  of  metal  parts  and  the  assembly  of  metal 
to  plastic  and  ceramic  parts,  we  are  capable  of 
supplying  practically  any  need  for  special  elec¬ 
trical  components  in  this  general  classification. 
Call  your  nearest  Ucinite  or  L’nited-Carr  rep¬ 
resentative  for  full  information,  or  write  direct. 


.  .  .  switches,  connectors,  tube  caps,  shock 
mounts,  miscellaneous  stampings  and  moldings 
.  .  .  designed  and  manufactured  by  Ucinite  for 
manufacturers  of  electronic  equipment  of  all 
kinds  ...  for  use  in  defense  and  civilian  in¬ 
stallations. 

With  an  experienced  staif  of  design  engineers 


Speetallata  In 


RADIO  AND  AUTOMOTIVE 
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CONSTRUCTIONAL  HIGHLIGHTS 
5Y3WGTA 


Is  your  aircraft  equipment  climbing  up  ...  up 
. .  .  up?  Need  an  all-purpose  rectifier  —  preferably 
ruggedized  —  to  meet  the  challenge?  High-altitude 
5Y3WGTA  .  .  .  also  the  original  ruggedized  fila¬ 
mentary-type  tube  ...  is  your  answer. 

At  50,000  feet*  CBS-Hytron  5Y3WGTA  offers  you: 
Same  maximum  current  and  voltage  ratings  (with  safe 
bulb  temperatures)  as  the  standard  5Y3GT  at  sea 
level.  Plus  JAN-IA  ruggedization  to  withstand  de¬ 
structive  shock,  vibration,  acceleration,  and  impact. 
And  single-ended  construction  . . .  convenient  for  both 
new  and  older  equipment.  (The  5Y3WGTA  is  inter¬ 
changeable  with  the  5Y3GT  or  5Y3WGT.)  Check  the 
3Y3WGTA’s  ratings ...  its  rock-solid  construction. 


For  high  ahilud**:  A.  Cavity  stom  (palonl 
ponding).  B.  Borrior  baio.  C  Optimizod  load 
spacing.  AN  Ihroo  oHof  maximuni  bolatian 
and  insulatian  af  high-vohago  loads  for 
stratosphoro  oporation. 

For  ruggodiiallon;  D.  Four-poinI  mount 
support.  E.  "Mouso-trop**  filamont  tonsionor 
springs.  F.  Rosiliont  suporstructuro  cross 
springs.  G.  low-pou  mochonicol  filtor  bo- 
twoon  baso  ond  mount  strucluro  to  absorb 
high.froquoncy  compononts  of  shock.  H. 
CotophoroKc-cootod  filamont. 


90,000  FEET  UP!  New  CBS-HYTRON  6004 

^  jj  Climbing  higher  still?  Plate  con- 
«  Ij  nections  to  top  caps  of  6(X)4  push 
tfgriM  ceiling  far  into  stratosphere. 

I5!l ,  CBS-Hytron  6004  operates  at 
I  Ety  I  90,000  feet  —  higher  at  adjusted 
rJWii  —  free  from  arc-over  and 

3t  safe  bulb  temperatures.  See 
I  wl  comparative  data  for  ratings. 

^V^Hytrom  is 

AAAIl  TODAY  k  ““ 

“  FOR  COMF^  DATA  W  j  HYTRON  RADIO  A  ELECTRONICS  CO. 

Soloin,  MoMochototta 

I  Plooso  sond  mo  fuN  data  (including  adjustod  rotii^  diort  for  highor  akitudM) 
I  on  CBS-Hytron  high-aWluda  roctifiani  5Y3WCTA  and  6004. 

YOUR  NAME . . . 

I  COMPANY.... . . 

STREET  ADDRESS . . . . 

SALEM,  MASSACHUSEnS  I  CITY  AND  STATE . i, 


COMPARATIVE  DATA 


Max.  Ratings  SYBWOTA  6004 

Operating  altitude  50,000  ft.  *  90,000  ft.  * 

Peak  inverse  plate  voltage  1,400  vf  1,000  vjt 

Peak  plote  current  per  plote  400  mo.  400  mo. 

Bulb  temperature  1 85*^  C  1 85^  C 

JAN-IA  ruggedized  Yet  No 

Bosing  Single-ended  Double-ended 

*Adiu»ted  roiiee  chert  oveiloble  for  higher  oitftvdes.t  At  50,000  feet.tt  At  90,000  feet 
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Rolled  and  Bent  Tubular  Parts 


Cuttinf  and  Tumbling.  Cutting  machines  and 

jigs  of  many  types  and  sizes  are  combined 
with  extensive  tumbling  equipment  to  permit 
fast,  accurate  production  of  quantities  of  parts 
at  Superior. 


)2)UjQX 


Fabrication.  Parts  can  be  readily  rolled  at 
either  or  both  ends,  flared,  flanged,  expanded, 
or  beaded  (embossed)  as  required.  The  anode 
above  is  one  of  many  such  parts  we  proiluce 
at  high  s|>eed  and  low  cost. 


precise  dimensions  established  by 
customer  specifications. 

There’s  nothing  spectacular  in 
the  story  .  .  .  it’s  just  the  outline 
of  one  of  the  many  jobs  that  we 
know  how  to  do  well.  Behind 
the  story,  however,  is  a  thought 
for  you. 

Our  pnMluction  story  is  backed 
by  our  ability,  facility  and  desire 
to  help  you.  If  you  are  an  experi¬ 
menter  in  electronics  or  a  manu¬ 
facturer  of  electronic  equipment 
and  you  need  a  tubular  part  to  do 
a  tough  job  well,  better  check  with 
us.  We’ll  bt!  glad  to  assist  with 
research,  development,  and  design 
aid  toward  the  solution  of  your 
problems.  Tell  us  about  them  by 
writing  Superior  Tube  Company, 
2500  Cermantown  .\ve.,  Norris¬ 
town,  Pennsylvania. 


Men,  experience,  and  machines- 
that  -do  -every  thing -but  -  talk,  are 
generally  the  answer  to  a  problem 
of  obtaining  parts  of  complex 
shape  and  precise  dimension. 

Here  at  Superior,  customers  for 
parts  of  this  kind  get  a  particularly 
goinl  answer.  W  e  have  the  experi¬ 
enced  men  with  a  solid  background 
of  tubular  parts  production  who 
arc  willing  and  able  to  take  the 
time  and  care  required  for  top- 
quality  products.  And  wc  have 
the  machines. 

The  delivery  end  of  one  of  them 
is  shown  above.  The  part  coming 
out  came  into  our  plant  as  a  2" 
tube,  went  through  several  redraw 
and  annealing  operations,  was  fi¬ 
nally  cut  toexact  length,  tumble*!  to 
remove  cutting  burrs,  then  rolled 
by  a  controlled  process  to  the 


The  Finished  Part.  Final  stage  in  the  fabri- 
ration  of  the  part,  shown  above  at  three  stages 
of  production,  is  a  bend  nicely  controlled  for 
both  precise  angle  and  freedom  from  other, 
unwanted  distortion. 


This  Belongs  in  Your  Reference  File 
. . .  Send  for  It  Today. 

NICKEL  ALLOYS  FOR  OXIDE-COATED  CATHODES:  This  reprint  de¬ 
scribes  the  manufacturing  id'  the  cathode  sleeve — from  the  refining  of  the 
base  metal;  includes  the  action  of  the  small  percentage  impurities  upon 
the  vapor  pressure  and  sublimation  rate  of  the  nickel  base.  Future  trends 
of  cathode  materials  are  also  evaluated. 


AN  OMfyMt  .010"  le  OJ>. 

Cftam  emairtn  (MS"  mm.  wroW  >o  IH"  OJK 


SUKKIOR  TUBE  COMPANY  •  Electronic  products  for  export  through  Driver-Harris  Company,  Harrison,  New  Jeney  •  Harrison  6-4800 
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REGULATES 
AND  CONTROLS 


^  tOWIsm  4  COMPANY,  INC. 

975  PMHIiM  Avtnw*  SNunfarri  I,  Cmm. 


P*r  C»mpl»tt  lirfematlM  Writ* 


The  NOBATRON*  maintains  stabilized  DC  voltage  under 
changing  line  and/or  load  conditions. 

A  complete  line  of  cotalog  models  are  available,  with 
output  voltages  of  6,  12,  28,  125,  and  200  VDC,  from  5  to 
350  amperes. 

Sorensen  Nobatrons  eliminate  battery  and  gerterator  trou* 
bles.  They  combine  high  regulation  accuracy  with  maximum 
dependability  and  minimixn  maintenance. 

All  models  are  attractively  finished.  Most  can  be  furnished 
either  for  relay  rack  mounting  or  in  cabinets  for  bench-top 
use.  Most  units  are  metered;  all  are  odequotely  protected 
against  overload  by  suitable  fuses  and  breakers. 


WIDIt  OUTPUT  VOLTAOl  RANGE  MODELS 

Nobotron-RANGERS*  are  designed  to  meet  the  demand  for 
power  supplies  similar  to  the  Nobatron  but  with  wider  output 
voltage  ranges. 

Nobatron-RANGERS  are  continuously  adjustable  over  ex> 
tended  output  ranges,  yet  provide  regulation  accuracies  of 
±0.25%  against  line  and/or  load.  Other  specifications  are 
identical  to  those  of  the  standard  Nobatrons. 


Three  models  are  available,  the  SR-30,  SR  100,  SR-2.  Capoo* 
ities,  respectively,  are  3-30  VDC  at  3-30  amperes,  3-135 
VDC  at  1  •  10  amperes,  and  100  •  300  VDC  at  1  - 10  amperes. 


COMMON  NOSATION  SPKinCATIONS 


Input  voltopG 
ronpG 

9S-130  VAC  liiiel*  A  5040  Webcecwiit  mMi 
3A  S-wira,  wy*. 

Output  voltcipu 
ranpu 

AdiuitobU  dt  10%  wMi  reteU  eccwwy,  —  95% 

wHh  Uiitr  ecrvrecy. 

KGgulotiofi  occuracy 

±  0.2%  frMn  I/to  (•  Mi  UM. 

RippI*  vohog* 

1%  RMS.  ThM  cwntMt  0.9  see— ds. 

*  *•#.  U.  S.  Pet.  oe.  by  Semume  4  Ce«  hM. 


Investigate  NOW  the  cost  of  a  NOBATRON  installation 
versus  the  overall  cost  of  less  satisfactory  DC  sources. 


OTHBk  SORiNSiN  ISOTRONIC  PRODUCTS  INClUDft 

14W4ATRONS  (Meb-vebee*,  kwKwiMt  K  SvepRM) 
mOUmCY  CNANOMS  VAMAUJ  AUTO  THANSfOMMRS 
SATURAMI  COM  MACTOM  AC  UNI  MOUUTORS 


Heach  hard-to-solder  places  Eliminate  cages  and  barriers 
with  this  new  thin-shank  iron  with  this  new  insulation  tester 


“As  easy  to  use  as  a  pencil,”  say  operators  who  use 
General  Electric’s  new  lightweight  soldering  iron. 

Its  thin,  -inch-diameter  shank  lets  the  }^-\nch 
tip  into  places  a  regular  iron  can’t  touch.  Operators 
can  solder  more  joints  per  minute  -and  with  fewer 
rejects— because  the  iron’s  lightness,  balanced  design 
and  comfortable  handle  all  reduce  fatigue. 

Long-lasting  G-E  Calrod*  heater  provides  quick 
heat-recovery  properties,  gives  plenty  of  heat  for 
uniformly  strong  soldered  joints.  Maintenance  of  this 
60-watt,  120-volt  iron  is  low  because  the  long-life 
Ironclad  tip  need  not  be  filed  or  dressed.  Send  for 
Bulletin  GED-1583, 

Trade-mark 


Now  you  can  perform  high-potential  tests  on  your 
equipment  with  minimum  danger  to  personnel.  That’s 
because  the  current  output  of  General  Electric’s  new 
high-potential  insulation  tester  is  limited  to  5  milli- 
amperes  well  below  the  “let  go”  value. 

Testing  time  is  cut,  too  -no  need  to  set  up  cages, 
barriers,  or  tape.  Tester  is  portable,  weighs  only  22 
lbs.  Simply  plug  it  into  any  115-volt  a-c  outlet  and 
start  testing. 

Line  surges  are  virtually  eliminated  in  output. 
Flash -overs  can’t  bum  insulation.  Neon  light  on 
panel  gives  warning  before  insulation  breaks  down. 
Output  is  adjustable  from  0  to  3500  volts,  with 
test  capacitance  up  to  .006  muf.  Bulletin  GEC-700. 


ELECTRIC 


GENERAL 


1.  New,  fast-heating  G-E  iron  weighs  only  8  }^-02.  2.  New  G-E  portable  hi-pot  tester  is  easy  to  operate. 

Two  ways  to  speed  your  production 
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TIMELY  HIGHLIGHTS 
ON  G-E  COMPONENTS 


Four  ways  G-E  selenium  rectifiers 
meet  your  d-c  power  requirements 


Selenium  rectifiers  provide  the  elec¬ 
trical  designer  with  versatile  and  flexi¬ 
ble  means  of  getting  the  right  quantity 
of  d-c  power.  But  not  all  selenium 
rectifiers  are  alike.  Here  are  four  im¬ 
portant  “quality  points”  you’ll  find 
in  G-E  units  in  comparison  with  com- 
p>etitive  equipment : 

1.  Lower  forward  resistance — for 
higher  output  and  cooler  op>eration — 
plus  lower  costs  in  other  circuit  com¬ 
ponents. 

2.  Less  back  leakage — for  higher 
efficiency  as  well  as  higher  outpmt. 

3.  Cooler  op>eration — the  result  of 
the  above  characteristics — since  there 
is  less  heat  to  dissipote,  less  ventila¬ 
tion  is  needed. 

4.  Slower  aging — which  extends  ex- 
p)ected  life  at  rated  output  to  over 
60,000  hours. 

And  of  course  the  G-E  line  is  com¬ 
plete,  to  meet  all  your  design  needs. 

For  a  complete  refresher  on  rectifier 
fundamentals,  circuits,  and  applica¬ 
tions,  send  for  the  new  28-p>age  G-E 
booklet  p>rep}ared  to  aid  the  design 
engineer.  Check  Bulletin  GET- 2350. 


Standard  stack  construction 


Tube-mounted  construction 


Miniature  cell  assemblies 


EQUIPMENT  FOR 
ELECTRONIC  MANUFACTURERS 


A  partial  list  of  the  thousands  of  items  in 
the  complete  G-E  line.  We'll  tell  you  about 
them  each  month  on  these  pages. 


Components 


M«t«rs  ond  lnttrwm*nt» 
Copocitort 
Trontformprt 
Puit*>forming  networks 
Doloy 
R«octors 
•Thyrit* 
Motor*g«n*rator  t«tt 
li>ducfrols 
Rptittort 
VoHag*  Stobilizprt 
Proctionol-Hp  motort 


TWn^rt 

Indicating  Ughtt 
Control  twitchot 
Gonorators 
Soltynt 
Rolayt 
Amplidynot 
Amplittats 
Torminol  boordt 
Pvth  btittont 
Photovoltaic  coilt 
Glau  bushings 
Dynomotors 


Development  and 
Production  Equipment 


DuoUroted  capacitors 
simplify  design  probiems 

Meet  your  design  needs,  standardize, 
and  cut  inventories  with  these  G-E 
fixed  pjapjcr-dielcctric  capacitors. 
Equally  ap>plicable  to  a-c  and  d-c, 
they  come  in  many  case  styles,  with 
ratings  from  236  through  660  volts 
a-c  and  400  through  1500  volts  d-c. 
All  units  are  treated  with  Pyranol* 
and  hermetically  sealed  to  prevent 
leakage  or  contamination.  Check 
Bulletin  GEC-809. 

Current-sensitive  reiays 
stand  severe  vibrations 

G-E  current  sensitive  d-c  relays  are 
available  with  d-c  pickup  ratings  in 
step>s  from  4  to  1500  ma.  They  are 
espiecially  ap>plicable  to  circuits  using 
limited  pxjwer  for  energizing  coils — as 
in  aircraft.  Lightweight  and  corrosion- 
pjroof,  these  relays  withstand  severe 
vibration  and  op)erate  at  rated  current 
through  a  wide  range  of  altitudes.  See 
Bulletin  GEC-834. 


Soldartng  Iroftt 
R«fittonca>w*lding  control 
Curront-limitod  high>potontiol  tottor 
IntuloHon  tostors 
Vacuum*twbo  voltmotor 
Photooloctric  rocordort 
Domognotlzort 

*ffog.  Irads  wfk  of  Cfifol  fbctric  Co. 

I - 

I  Ooworol  Bocfric  Company^  SocHoiiD447»ll  I 
I  Schowcf  dy  Now  York 

I  Ploato  sond  mo  tho  following  bullotint* 

I  Indicato:  \  roforonco  only  I 

*  X  for  plonning  on  immodioto  proioct  I 

•  □  GEC-700  Hlgh-Potontial  Tottor  ■ 

I  □  GCC-809  Papor-Dioloctric  Capocitort  I 

I  □  GEC’834  Curront-Sontitivo  D*C  Rolayt  I 

I  □  GED<1583  Lightwoight  Soldoring  Iron  ” 

I  □  GET*33S0  Solonium  Roctifiort  I 


I  Namo _ 

I  Company. 

I  city - 

I _ 


.Sfoto. 


I 

I 

-I 
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They  fly 
a  space  ship- 


seventeen  cities  in  between  —  on  film! 

This  popular  TV  program  must  ar¬ 
rive  on  time,  and  it  always  docs.  The 
films  arc  shipped  via  the  world’s  fastest 


Next  time  you  ship,  express  yourself 
clearly.  Say  Air  Express!  Division  of 
Railway  Express  Agency’. 

1952 -OUR  25TH  YEAR 


% 

•  •• 

•  •  > 

•  •  • 


•  *  • •••• 

»  •  ••• 
%  •• 


New  York 
to  Los  Angeles! 

lie  cry  Tuesday,  the  mighty  space  ship 
of  Tom  (  orbett  —  Space  (  adet  leaves 
from  New  ^’ork  lor  I.os  Angeles  and 


method  —  Air  Express! 

And  each  5-lb.  shipment  to  Los 
Angeles  costs  only  S5.94  —  12^r  to 
,s0^f  LOVCF.R  than  the  other  commercial 
air  sets  ices! 

Air  Express  is  a  nationwide  carrier, 
giving  shipping  room  to  receiving  room 
service  —  and  at  lower  rates  in  many 
weights  and  distances  than  any  other 
commercial  air  service! 


GETS  THERE  FIRST 
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^ostat 

®'^ens 


•  The  Stevens  thermostats  listed  are  just  a  few  from  the  largest  line  of  bimetal 
thermostats  in  the  industry.  So  even  if  you  have  an  unusual  problem  in  thermostat 
design,  check  with  Stevens  first.  Chances  are  a  standard  Stevens  thermostat  will 
satisfy  all  your  performance,  size,  cost  and  delivery  problems. 


STYLES 

Non-AdivstobU . 

Adfutfobl*  . . 

Mongol  . 

$«nglo  Polo  Doublo  Throw . 

fositivo  Acting  . 

Snop  Acting . 

Opon . 

Encknod . 

Hormoticolly  SooUd . 

ADJUSTABLE  TEMPERATURE  RANGE. 
Moximgm  . . 


DIPPERENTIAL,  o»  mooiurod  on  bimotol 
Moximgm  .  . . 


CALIBRATING  LIMITS 
Stondord  •  •  •  • 
Spociol . 


8  omps. 
4  omps. 


25  amps. 
1  5  omps. 
25  omps. 


CORROSION  RESISTANCE 

Standard . 

Hormoficolty  Soolod . 

HIGH  ALTITUDE  PERFORMANCE 


Good 

Excollont 


Good 

Excoilont 


Good 

Excollont 


ExcoBont 


Excollont 


Excollont 


Excoltont 


$••  Bgllotin 
F-2006 


MARK  YOUR  PRtNTS --SreVENS 

Not*;  Thermostats  shown  approximately  half  she. 


TYPE  R 

TYPE  W 

Y.« 

Yof 

Y*< 

Ym 

No 

No 

No 

Y*t 

No 

No 

Y« 

No 

No 

Y« 

Y« 

Y« 

Y*> 

650’  F. 

650°  F. 

650°  F. 

650°  F. 

App.  15°  F. 

50°  F. 

App.  5°  F. 

5°  F. 

±10°F 

±5‘f 

±10°F 

±5°F 

1 5  omps. 

1  2  omps. 

1 0  omps. 

8  omps. 

1  5  omps. 

1  2  omps. 

300° 

300° 

Bgllotin 

$••  BgiUtin 

F-2003 

1-4079 

Fair 

Good 

Good 

Good 

Excollont 

Excollont 

Excollont 

Excallont 

Bgllotin 

So*  Bullofin 

F-2003 

1-4079 

AT  WORK  AT 


ENGINEERING  DEVELOPMENTS  INCORPORATED 


Raytheon  Manufacturing  Company,  leading  manufacturers  of  a  wide  range 
of  quality  electron  tubes  —  relies  on  Magnivisions  to  eliminate  eyestrain  for 
the  operators  who  do  the  exacting,  precision  assembly  work  required  in  the 
manufacture  of  the  world's  finest  tubes.  Pictured  are  operators  in  Raytheon's 
new  Quincy  Plant  —  the  world's  most  modern  tube  plant  —  inspecting  com¬ 
ponents  for  use  in  Raytheon  Reliable  Miniature  and  Subminiature  Tubes. 
Magnivisions  are  also  on  duty  at  Raytheon's  Newton  plont  where  the  same 
high  standards  of  inspection  and  quality  control  are  applied  to  the  manu¬ 
facture  of  Television  and  Radio  Receiving  Tubes. 

Magnivision  provides  brilliant  cool  illumination.  Seeing  is  believing  and  the 
unique  combination  of  Magnivision's  distortion-free  lens  and  the  shadowless 
lighting  assist  operators  on  all  inspection  and  assembly  work. 


SPECIALISTS  IN  INDUSTRIAL  VISION 


in  ^/er/tcnici 
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To  the  project  engineer  about  to  have  a  “baby”  i 


You're  busy  solving  the  functional  design  problems  of  that  new  project 
It's  taking  all  your  working  hours.  But  what  about  the  chassis  or  housing? 
That's  where  more  problems  arise. 

And  that's  where  Karp  helps  by  answering  difficult  questions  like:  how 
to  make  your  design  functional  yet  attractive... how  to  make  a  water-tight 
seal... how  to  provide  adequate  ventilation... in  fact,  how  to  solve  all  the 
problems  of  planning  a  low-cost  sheet  metal  assembly. 

By  calling  Karp  in  early,  your  “packaging"  problems  can  be  ironed  out 
as  you  solve  your  functional  problems.  And  with  its  creative  engineering 
staff,  its  vast  assortment  of  available  dies,  its  77,000  square  feet  of  facilities, 
Karp  can  show  yon  how  to  cut  costs  and  delivery  time.  We'll  be  glad  to 
talk  it  over  with  you. 


KARP  METAL  PRODUCTS  CO.,  INC,  215  63rd  St.,  BROOKLYN  20,  N.  Y.  4 


J  ,■  COMPtETE  FACILITIES  FOE  URGE  AND  SMAU  RUNS  OF 

cusroM-Buiir  sheet  metal  fabrication 
ENGINEERING  +  TOOLING  +  PRODUCTION  +  FINISHING  AND  ASSEMBLY 


KARP 
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How  Carboloy  permanent  magnets 
improve  electrical  products 


Want  to  cut  down  product  size, 
weight?  Build  a  better-perform¬ 
ing  product  for  less  money? 

Then  check  the  possibility  of 
using  Carboloy  Alnico  perma¬ 
nent  magnets  wherever  you  need 
lasting  magnetic  energy. 

Carboloy  permanent  magnets 
are  simple,  self-containing 
sources  of  energy  that  never  fail. 
They  are  powerful  in  small  sizes. 
Need  no  outside  power  supply,  no 
maintenance.  They  help  reduce 
fabrication  costs  by  eliminating 
wires,  coils  and  operating  parts. 
Above  all,  they  let  you  simplify 
design  .  .  .  build  a  lighter,  more 
compact,  finer-performing  prod¬ 
uct  at  a  saving. 


On  these  pages  you’ll  see  how 
others  got  the  jump  on  competi¬ 
tors  by  using  permanent  magnets. 
Perhaps  you’ll  get  an  application 
idea  from  reading  about  them. 

FREE  SERVICES 

If  so,  check  Carboloy  magnet 
engineers  for  free,  expert  advice 
and  an  assist  in  design  and  ap¬ 
plication.  Look  to  Carboloy  pro¬ 
duction  lines,  too,  for  the  uniform, 
high-energy  Alnico  magnets  you’ll 
need  for  best  results  —  all  sizes, 
all  shapes;  cast  or  sintered  to  your 
specifications. 

Send  coupon  for  free  Magnet 
Design  Manual  PM-101  and 
Standard  Stock  Catalog  PM-100. 


<ARBOLOY 

DEPARTMENT  OF  GENERAL  ELECTRIC  COMPANY 
11139  East  8  Milt  Blvd.,  Detroit  32,  Michigan 
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voice  coil  and  cone  to  vibrate  in  proportion  to 
voltage;  tone  is  truer!  Carboloy  Permanent  Mag¬ 
nets  never  fail;  never  need  maintenance.  Are  also 
used  in  TV  focusing  assemblies. 


CONTROLS — Switches  in  com¬ 
pact  Minneapolis-Honeywell 
controls  use  permanent  mag¬ 
nets  to  give  safer  snap  action, 
help  quench  arcs.  The  magnets 
are  exceptionally  stable;  pro¬ 
vide  uniform  high  energy  for 
the  life  of  the  control. 
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SPEAKERS — In  radio  and  TV  speakers,  Carboloy 
Permanent  Magnets  replace  larger  electro  magnets 
in  the  field  structure.  Current  passing  through 
uniform  field  of  these  high-energy  magnets  causes 


INSTRUMENTS— Fig.  A  is  damping  magnet  once 
used  in  GE  indicators.  Fig.  B  is  tiny  Carboloy 
magnet  now  used.  It  permits  smaller  indicator 
design  (Fig.  C) ,  cuts  materials  and  assembling 
costs  .  .  .  speeds  up  calibrations. 


GENERATORS — When  GE  engineers  had  only 
6”  X  6"  area  for  jet’s  tachometer  generator, 
they  whipped  design  problem  with  a  tiny 
permanent  magnet.  It  eliminated  coils  and 
wires,  supplied  the  powerful  energy  required. 


f  Simple  —  no  operat*  ^  No  power  foilures 
ing  ports 

0  Combine  electrical  and 
2  Uniformly  powerful  mechanical  features 

^  Permanent  source  9  mechanical 

J  of  energy  assemblies 

_  1A  Uninterrupted  oper* 

4  No  coils  to  wire  otion 

5  CooUrunning  f  f  Moisture-resistant 

4  No  operating  costs  12  Create  savings 


MAGNETOS —  To  Scintilla  Magneto  Division, 
Bendix  Aviation  Corp.,  weight  savings  are  vital 
in  their  aircraft  products.  Fig.  A  shows  chrome 
rotor  weighing  approximately  4  lbs.  9  ozs.  Fig. 
B  shows  newer  model  rotor  using  Carboloy 
Alnico.  It  weighs  only  2  lbs.  4  ozs. 


“Carboloy”  it  rtio  Irodomork  for  tho  proeuctt  of  Carboloy 
Doportimot  of  Oooorol  EUctric  Compony 


Plants  at  Detroit,  Michigan;  Edmore,  Michigan; 
and  Schenectady,  New  York 


Corboloy  Dtportmont  of  Gonorol  Eloctrk  Cempony 
11139  Eoft  t  Milo  Slvd.,  Dotroil  33,  Mkhigon 


Gontlofflon: 

PlooM  ruth  mo,  without  cost  or  obligation,  copkt  of  Pormonont 
Mognot  Detign  Manual  PM-101  and  Standard  Stock  Catalog  PM-100. 


POSITION 


COMPANY  NAME 
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CARBOLOY 

ALNICO 

PERMANENT 

MAGNETS 

m 
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MOISTURE 
FUNGUS 
VIBRATION 
SALT  SPRAY 
ROTATIONAL  WEAR 


MALLORY 


SERIES  Q  CARBON  CONTROLS 

withstand  them  all! 


Now  . . .  from  Mallory  .  .  .  you  can  get  a  carbon 
control  that  takes  the  toughest  service  conditions 
in  stride.  It’s  the  Q  series  Midgetrol®  ...  a  new 
version  of  this  outstanding  control,  with  added 
features  that  make  it  applicable  to  the  most 
severe  requirements: 

NEGLIGIBLE  HUMIDITY  DRIFT:  carbon  is  deposited 
under  precise  control  on  a  base  material  which 
affords  greatly  improved  stability  under 
humid  conditions. 

IMPROVED  INSULATION:  selected  for  unusually 
high  insulation  resistance  and  extremely  low  mois¬ 
ture  absorption  . . .  thoroughly  fungus-proofed. 

SALT  SPRAY  RESISTANCE:  all  metal  parts  pass  100- 
hour  salt  spray  test. 

LONGER  ROTATIONAL  LIFE:  hard  nickel  silver  con¬ 
tacts  limit  wear,  assure  long  service. 


For  special  service,  these  additional  features  can 
be  supplied: 

WATERPROOFING:  gasket-sealed  shaft  bushing 
packed  w  ith  silicone  grease,  and  gasket-sealed  pantn 
mounting. 

VIBRATION-PROOFING:  lock-type  split  bushing  pre¬ 
vents  shaft  rotation  even  under  heavy  vibration. 

Q  series  Midgetrols  are  supplied  in  values  from 
5000  ohms  to  10  megohms  in  all  standard  JAN 
tapers.  Single  or  dual  units  are  available,  with  or 
without  attached  switch. 


Wire  Wound  Controls 
for  Military  applications 

to  Mallory  for  Q  series  wire  wound  con- 
trvls  made  especially  for  Military  service 
. . .  now  available  with  all  the  construction 
features  listed  for  Q  series  Midgetrol  car- 
bttn  controls. 


Be  ready  for  those  tough  applications;  find  out  about  Mallory 
Q  series  Midgetrols  now.  Call  or  write  Mallory  today. 

Television  Tuners,  Special  Switches,  Controls  and  Resistors 


P.  R.  MALLORY  &  CO.,  INC.,  INDIANAPOLIS  6,  INDIANA 
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ELECTRONICS 


CROSS 

TALK 

►SPA(  t  .  .  .  Since  19:52  there  has 
been  a  steady  increase  in  the 
number  of  observed  solar  and 
galactic  sources  of  radio  signals. 
The  frequencies  of  these  signals 
lie  between  18  and  30,000  me,  high 
enough  to  penetrate  the  iono¬ 
sphere  yet  low  enough  to  avoid 
absorption  by  molecules  of  the 
atmosphere. 

Until  last  year  all  radiations 
had  the  character  of  noise,  occupy¬ 
ing  broad  frequency  bands.  It 
was  then  observed  that  neutral 
hydrogen  atoms,  principal  constit¬ 
uent  of  interstellar  gas,  radiate  on 
the  sharply  fixed  frequency  of 
1,420.4  me.  This  makes  it  possible 
in  radio  astronomy  to  measure,  by 
means  of  Doppler  shift  in  fre¬ 
quency,  the  velocity  with  which 
gas  masses  approach  or  leave  us. 
Similar  observations  are  also  pos¬ 
sible  for  gas  masses  located  be¬ 
hind  dark  nebulae,  as  the  latter 
are  opaque  to  light  but  trans¬ 
parent  to  radio  waves. 

Much  can  be  learned  about  what 
goes  on  in  outer  space  by  applying 
the  new  technique.  Thus  it  ap¬ 
pears  to  us  that  international 
setting  aside  of  the  specific  fre¬ 
quency  referred  to  for  such  work 
is  a  distinct  possibility. 

►PHOTISTORS?  .  .  .  Transistors, 
like  germanium  diodes,  can  be 
made  photosensitive.  This  is  well 
known  to  people  who  make  them 
hut  little  use  has  so  far  been  made 
of  the  intriguing  phenomenon  that 
could  provide  compact  controls 
responsive  to  light  variations. 


Few  stone.s  are  being  left  un¬ 
turned  these  days  in  the  field  of 
transistor  design.  So  it  wouldn’t 
surprise  us  if  photosensitive  tran¬ 
sistors  soon  saw  the  light  of  day, 
perhaps  by  mid-1953.  First  uses 
might  be  .semicommercial,  telephone 
switching  .systems  and  the  like. 

►HELP  .  .  ,  Dear  to  our  heart  are 
companies  that  circulate  among 
their  engineers  memos  telling  how 
to  write  good  technical  reports. 
Consolidated  Vultee  being  the 
most  recent  example.  Good  in¬ 
ternal  reports  frequently  make 
good  papers  for  outside  publica¬ 
tion  without  much  modification, 
and  this  is  an  editorial  staff’s  idea 
of  Utopia.  1 

Westinghouse  has  prepared  a 
paper  entitled  “Opportunities  for 
the  Engineer  Who  Likes  to  Write” 
for  publication  by  college  maga¬ 
zines,  and  this  one  really  gives  us 
a  leg  up  on  a  broad  scale.  Couldn’t 


The  Icnnily  tree  o<  electron  tubee 


SEPTEMBER.  1952 


have  done  better  ourselves  if  we 
had  written  a  piece  to  stir  up  more 
good  copy  for  Elkctronics. 

►TREES  .  .  .  Back  in  1930  Elec¬ 
tronics  published  a  family  tree 
tracing  the  genealogy  of  tubes.  It  f 
was  a  relatively  simple  sapling  | 
(below,  left)  having  ju.st  a  few  | 
branches.  | 

By  1934  well-watered  roots  had  J 
really  taken  hold,  so  we  did  the  job  s 
again  (right).  The  number  of 
branches  had  more  than  doubled, 
and  the  tree  had  gained  consider¬ 
ably  in  height. 

Now,  18  years  later,  we’ve  taken 
another  look.  The  result  is  the  tree 
occupying  the  entire  following  page 
within  this  i.ssue  (p  98).  It  has, 
once  again,  grown  tremendously  in 
stature,  and  there  are  some  four¬ 
score  branches.  In  addition,  a  new 
and  promising  sapling  stemming 
from  studies  of  solid-.state  physics 
.has  taken  root  in  the  shade. 
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INVENTION 
and  DEVELOPMENT 


NEW  ' 
GROWTH 


^  S^CCC'tOKlCd 

m3-f952 


Evolution  of  Electronics 


By  W.  C.  WHITE 

Rt*search  Laboratory 
General  Electric  Co. 
Schenectady,  V.  V. 


The  many  new  tube  develop¬ 
ments  since  the  last  publica¬ 
tion  of  this  tree  (Electronics, 
p  147,  May  1934)  make  the  choice 
of  branches  for  this  revision  most 
difficult.  Space  limitations  have 
necessitated  the  omission  of  many 
devices  and  developments  that 
might  well  be  thought  desirable  to 
include.  In  addition,  the  electronics 
field  has  come  to  include  new 
phenomena.  As  one  example,  for 
many  years  the  mercury-arc  rec¬ 
tifier  was  considered  apart  from 
the  field  of  electronics;  now  it  is 
an  active  and  important  branch  of 
the  science. 

Significance 

The  roots  of  this  tree  are  the 
many  basic  research  results  that 
have  made  our  science  grow  and 
which  are  expressed  in  general 
terms  rather  than  specific  items. 
In  contrast,  the  main  trunk  repre¬ 
sents  inventions,  new  materials, 
techniques  and  processes  applicable 
to  a  wide  variety  of  electron  tubes. 

The  large  main  divisions  of  the 
trunk  and  the  main  branches 
represent  one  way  of  grouping  the 
many  products  that  have  resulted 
from  engineering  development. 
There  are  a  few  cases  where  a 
particular  product  is  in  more  than 
one  classification. 

In  a  sense,  the  height  of  the 


History  of  electronics  industry  is  charted  as  family  tree 
on  which  roots  represent  basic  research  and  branches  repre¬ 
sent  resulting  commercial  types  of  tubes.  Growth  of  tree 
since  last  publication  in  1934  corresponds  to  expansion  in 
market  for  electron  devices 


tree  is  a  measure  of  engineering 
development  and  commercialization. 
On  the  other  hand,  its  breadth  is 
based  on  research  results.  As  in 
nature’s  tree,  it  may  well  be  said: 
“A  tree  spreads  no  wider  than 
its  roots.” 

Dates 

The  assignment  of  definite  dates 
to  an  abbreviated  title  for  some 
product  or  development  is  always 
a  difficult  problem.  No  attempt  has 
been  made  to  include  dates  for  re¬ 
search  roots  or  the  more  practical 
items  included  in  the  main  trunk. 

In  the  case  of  the  individual 
branches  that  are  dated,  a  few 
words  of  explanation  are  desirable, 
particularly  in  view  of  the  fact  that 
space  limitation  necessitated  brief 
titles;  thus,  qualifying  words  to 
make  the  item  more  specific  could 
not  be  included. 

Where  possible,  the  dates  apply 
to  the  year  the  product  was  com¬ 
mercially  available.  This  is  satis¬ 
factory,  of  course,  and  fairly 
definite  for  receiving  and  trans¬ 
mitting  tubes,  but  is  not  practical 
for  devices  such  as  the  synchro¬ 
tron,  betatron,  electron  diffraction 
instrument  and  the  several  forms 
of  camera  tubes.  Also,  in  some 
cases  products  developed  during 
World  Wars  I  and  II  were  not  gen¬ 
erally  available  for  several  years  or 


until  the  lifting  of  security  restric¬ 
tions  permitted  commercialization. 

Therefore,  on  branches  where 
commercial  availability  is  not  a 
good  criterion,  the  dates  used  indi¬ 
cate  either  when  the  item  was 
available  on  special  order,  was  well 
described  in  a  technical  publication, 
had  restricted  availability  to  cer¬ 
tain  commercial  groups  or  for  cer¬ 
tain  applications,  or  was  available 
to  military  groups. 

Semiconductor  Sapling 

The  sapling  sprouting  at  the 
lower  left  is  an  attempt  to  record 
the  beginnings  of  semiconductor 
devices,  the  newest  growth  of  our 
science.  It  is  probably  not  too  far¬ 
fetched  to  consider  it  as  having 
sprouted  from  a  seed  dropped  from 
the  parent  tree,  even  though  it.s 
roots  were  in  general  different 
from  those  of  the  parent  tree.  It 
was  purposely  located  under  the 
diode  main  branch  of  the  larger 
tree  as  probably  the  one  from  which 
the  seed  dropped,  at  least  from  an 
engineering  viewpoint. 

It  will  be  most  interesting  ten 
years  from  now  to  see  how  this 
sapling  has  grown.  There  may  be 
many  new  branches,  and  by  then 
the  teen-age  offspring  may  have 
caused  withering  or  stunting  of 
the  growth  of  some  branches  of  the 
parent  tree. 


ELECTRONICS  — Septemiwr,  1952 


99 


Magnetic  Sorting  of 


By  D.  G.  6UMPERTZ 

I ndustriHi  Electronic  Enf^iuccrH 
// oil u  V‘ootl .  ( Vi  U  titrnut 


THK  NKKI)  for  tin  cans  that  are 
able  to  direct  themselves 
through  multiple-choice  paths 
arises  from  the  fact  that  fruit 
comes  to  the  cannery  from  the  field 
with  quality  jrrades  intermixed.  Ail 
of  this  fruit  must  be  processed  im¬ 
mediately.  Since  each  quality  tirade 
may  be  packed  as  slices,  halves  or 
other  cuts  with  lijrht.  medium, 
heavy  or  other  syrups,  the  canning 
operation  involves  handling  nu¬ 
merous  trrades  and  varieties  simul¬ 
taneously  in  unlabeled  cans. 

In  the  maRiietic  can-markinsr  sys¬ 
tem  to  be  de.scril>ed.  now  in  u.se  at 
the  California  cannery  of  Schuckl 
&  Co.,  Inc.,  each  can  is  jriven  suf¬ 
ficient  intelligence  so  that  it  may. 
in  effect,  say,  “1  contain  peach 
halves,  choice  quality,  and  am  to  }ro 
to  syruper  No.  7,  then  to  cooker  No. 
4  and  finally  to  warehouse  area  No. 
40”. 

Operation  of  System 

FiKure  1  is  a  simplified  diagram 
of  the  cannery  operation.  Fruit 
comes  into  the  loading  dock,  is  pre¬ 
pared  by  washing,  grading,  peeling 
and  slicing,  and  is  then  distributed 


I  magnetic  AU'OMAI'C  preselec 
I  mark.ers  tors  serving  lO  OR 

COO<ING- 
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FIG.  1 — Arrangement  of  work  positions  for  mag¬ 
netic  sorting  in  large  conUnuous-prccess  cannery 


riG.  2 — Details  of  con-making 
arrongement 


to  as  many  as  150  packing  tables  or 
filling  machines. 

Empty  cans  are  fed  continuously 
to  magnetic  markers  just  ahead  of 
each  packing  station  by  an  overhead 
distributing  system.  Each  can  is 
magnetized  around  its  bottom  with 
the  number  of  magnetic  cycles  of 
N  and  S  polarity  assigned  to  the 
fruit  it  will  receive  at  the  packing 
.station.  Nine  different  markings 
are  u.sed,  permitting  simultaneous 


processing  of  nine  fruit  varieties 
per  cooker  in  the  same  size  cans. 

h'illed  cans  are  dispatched  to  the 
proper  .syrui)ing,  closing  and  cook¬ 
ing  lines  by  automatic  preselectors 
which  may  or  may  not  be  electronic. 
The  cans  are  upright  and  still  open 
at  this  point,  hence  their  contents 
can  readily  be  identified  without 
electronic  identification. 

Many  of  the  varieties  take  the 
same  cooking  time  and  temperature. 


Drive  tide  oi  eortar,  ihowinq  use  oi  chaini  ior  accurole  timing  required  to  achieve 
nine-chaimel  aortinq  at  rate  oi  300  coni  pet  minute 


Aiuminum  spinner  disc,  with  arrow 
pointing  to  location  of  embedded  pickup 
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Unlabeled  Food  Cans 


Oimped  liottonis  of  cans  are  majinetized  in  nine  different  pattern»«  before  filling  with  fruit 
in  eanner\’.  for  aiitomatie  eleetronie  sorting  after  sealing  and  «‘ooking.  Identification  is  by 
frequency  analysis  of  voltage  induced  in  3.600-rpni  spinner  coil 


FIS.  3- -Con  drop  arranqom'ml  in  nine<hani)*l  maqnotic  lortor.  Cons  ontor  ot  loit  cmd  roll  in  direction  oi  arrow*.  Track-tpreodlnq 
•olenoidt  operate  after  preeioiu  con  hoe  been  cleared  and  belore  desired  can  arrives,  so  that  can  drops  into  proper  channel 


and  may  therefore  be  run  through 
the  same  cooker.  The  cans  must  be 
closed  before  cookinR,  by  crimping 
on  the  lids  with  seamers,  but  cannot 
be  labeled  before  cookinfr  becau.se 
the  steam  and  water  jets  of  the 
cookinjt  process  would  remove  the 
labels.  .Magnetic  markinjr  solves 
this  problem,  increasing  cooker 
utilization  by  allowing  intermixed 
varieties  to  be  run  in  the  same 
cooker. 


Upon  emerjfinjt  from  the  cooker, 
the  cans  are  cooled  and  fed  to  a 
sejrreirator.  This  automatically 
.sorts  the  cans  electronically  by 
reading  the  magnetic  markings, 
then  directs  them  to  the  proper 
labeling  machine  or  warehouse  area. 

In  cooking  operations  where  cans 
are  cooked  in  retorts  and  are  there¬ 
fore  .scrambled,  it  is  desired  that 
one  particular  end  of  the  can  be  up 
when  labeled.  Since  the  magnetic 


sorter  can  tell  which  end  of  the  can 
has  been  marked,  it  is  a  simple 
matter  to  detect  those  cans  that  are 
upside  down,  divert,  twist  and  re¬ 
combine  them. 

Magnetic  Marking 

There  must  be  practically  no  cost 
involved  in  marking  the  cans,  as  a 
large  cannery  may  process  as  many 
as  a  million  cans  per  day.  Even  a 
small  unit  cost  would  add  up  to  a 


FIG.  4 — Spinner  mechanism  used  for 
readinq  markings  on  cans.  Commuta¬ 
tors  feed  output  signal  to  amplifier 


One  side  oi  nine-channel  sorter,  with  covers  and  some  dropout  chutes  removed. 
Cans  all  enter  at  left,  and  drop  into  output  chutes  going  oil  on  either  side  oi 
machine.  Unmarked  cans  go  to  mistake  chute  at  right.  Memory  dnun  is  on  top 
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FIG.  5 — Circuit  oi  nine.chaiuiel  magnetic  sorter.  Only  one  ireguency-selectWe  channel  is  shown,  since  the  other  eight  are 


sizeable  marking  expense  per 
season.  The  cost  of  electric  power 
for  magnetic  marking  is  roughly 
0.00005  cents  per  can,  or  50  cents 
per  million  cans. 

The  best  keeping  quality  is  ob¬ 
tained  with  a  perfectly  symmetrical 
alternate-pole  sinusoidal  distribu¬ 
tion  of  magnetic  poles  in  the  bottom 
rim  of  each  can.  Five  thicknesses 
of  the  sheet  metal  are  here  work- 
hardened  as  they  are  folded  over  on 
each  other  during  manufacture  of 
the  can,  improving  the  permanent 
magnetic  characteristics.  A  six- 
cycle  mark  is  illustrated  in  Fig.  2. 
The  external  field  adjacent  to  the 
rim  is  about  6  gausses  after  process¬ 
ing  the  fruit  in  the  can. 

Magnetic  Decoding 

Information  is  picked  off  the  can 
by  a  magnetic  pickup  head  em¬ 
bedded  in  an  aluminum  disk  which 
spins  at  constant  synchronous  speed 
adjacent  to  the  bottom  of  the  can. 
The  frequency  of  the  output  signal 
then  depends  upon  the  number  of 
alternate  magnetic  poles  placed  on 
the  can  by  the  marker.  The  output 
voltage  is  about  2  volts  for  a  freshly 
marked  can,  and  200  to  600  ipilli- 
volts  for  processed  cans.  Below  30 
millivolts  the  signal-to-noi.se  ratio 
is  generally  so  poor  that  the  can 
is  automatically  rejected  as  unread¬ 
able. 

Decoding  is  accomplished  by 
automatic  frequency  measurement. 


With  this  method,  missing  mag¬ 
netic  cycles  do  not  atfect  accuracy 
of  sorting.  If  a  filled  closed  can  is 
dropped  on  concrete  on  one  edge  so 
as  to  smash  in  a  portion  of  the  rim, 
one  or  more  magnetic  cycles  will  be 
destroyed.  This  introduces  some 
modulation  and  sidebands  but  does 
not  affect  the  accuracy  of  reading 
frequency  even  though  more  than 
50  percent  of  the  perimeter  is 
destroyed. 

Nine-Channel  Sorter 

Operation  of  a  nine-channel  mag¬ 
netic  sorter  is  shown  in  Fig.  3.  Cans 
enter  at  the  left,  after  cooking,  and 
are  picked  up  by  a  flight  bar  ele¬ 
vator.  From  this  they  transfer  to  a 
three-pocket  wheel  rotating  at  100 
rpm  to  give  a  feed  rate  of  300  cans 
per  minute.  All  cans  are  on  their 
sides.  A  chain  drive  insures  speed 
accuracy. 

On  the  pocket  wheel  are  spinners 
that  read  the  magnetic  marking  on 
each  can  as  it  goes  once  around  the 
wheel.  The  can  is  then  transferred 
to  a  track,  down  which  it  is  moved 
by  a  chain-driven  paddle  arrange¬ 
ment.  Only  the  rims  of  the  cans 
ride  the  track.  Nine  sections  of  the 
track  are  independently  removable 
under  solenoid  control  in  response 
to  the  reading  of  the  markings  by 
the  spinner,  to  drop  the  can  into  the 
correct  chute.  Heavy  spring  tension 
is  constantly  applied  to  the  cans 
from  above  as  they  travel  over  the 


can  drops,  making  each  can  spring 
downward  when  it  reaches  an  open 
drop. 

If  not  diverted,  a  can  continues 
through  the  machine  and  goes  out 
the  end  into  the  mistake  chute.  If 
nine  different  cans  are  run  through 
in  the  order  9-8-7-6-5-4-3-2-1,  noth¬ 
ing  happens  until  the  machine  is 
full,  then  all  nine  cans  spring  down 
simultaneously. 

Construction  details  of  the  spin¬ 
ners  and  pocket  wheels  are  given  in 
Fig.  4.  The  six  spinners,  each  with 
an  embedded  pickup  coil,  are  so 
mounted  that  one  travels  around 
with  each  end  of  each  can.  This  is 
achieved  by  driving  the  spinner¬ 
supporting  casting  at  100  rpm  the 
same  as  the  pocket  wheels.  Through 
planetary  gear  drive,  each  spinner 
rotates  at  3,600  rpm  with  respect 
to  the  bottom  or  top  of  a  can. 

Operation  of  Spinners 

Pickup  coils  on  opposite  pairs  of 
spinners  are  connected  in  series,  to 
read  the  magnetic  marking  on  one 
end  of  the  can  regardless  of  which 
way  the  can  enters  the  machine. 
Commutating  brushes  connect  only 
one  pair  of  spinners  at  a  time  to 
the  amplifier  input,  for  reading  of 
markings  and  memory-drum  stor¬ 
age  of  the  drop-actuating  voltage 
just  before  the  can  leaves  the  pocket 
wheel.  The  slip  rings  and  brushes 
also  serve  to  generate  reset  pulses 
that  close  the  can  drops  each  time 
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after  a  can  drops  down.  The  spin¬ 
ners  do  not  decode,  but  only  pick  off 
a  signal  frequency  which  the  selec¬ 
tive  amplifier  decodes. 

The  spinner  output  signal  is  fed 
to  an  amplifier  through  a  minimum- 
signal  gate  that  detects  and  rejects 
unmarked  cans.  The  amplifier  feeds 
nine  frequency-selective  channels, 
each  responding  to  a  different  can 
output  frequency. 

The  output  of  an  actuated  chan¬ 
nel  is  stored  long  enough  in  a 
rotating  electrostatic  memory  drum 
to  allow  the  can  to  travel  through 
the  machine  to  the  proper  drop-out 
chute.  The  memory  drum  then  re¬ 
leases  the  voltage  needed  to  actuate 
a  thyratron  which  operates  the 
drop-out  .solenoids  of  that  chute. 

Circuit  Details 

The  frequency-measuring  circuit 
for  a  nine-channel  magnetic  sorter 
is  shown  in  Fig.  5.  The  signal  fre¬ 
quency  picked  up  from  a  can  by  a 
spinner  is  fed  through  shielded 
cable  to  the  amplifier  input,  through 
a  parallel-T  60-cps  rejection  net¬ 
work  that  attenuates  interfering 
signals.  These  may  be  due  to  the 
earth’s  field,  to  modulation  oc¬ 
curring  when  cans  are  off  center  in 
the  decoder,  or  to  a-c  pickup.  (At 
3,600  rpm,  the  pickup  coil  generates 
a  60-cps  voltage  when  cutting  the 
earth’s  magnetic  field.) 

After  amplification  by  V,  and  Vu, 
the  signal  is  converted  to  square 


waves  of  constant  amplitude  by  F>. 
After  further  amplification  by 
the  square  waves  are  fed  to  cathode 
follower  F,;  here  a  2-ohm  wire- 
wound  resistor  across  the  output 
transformer  is  tapped  to  provide 
the  same  input  voltage  to  each  of 
the  nine  paralleled  frequency-sensi¬ 
tive  channels  that  follow.  A  signal 
from  the  cathode  of  F^  is  picked  off 
and  fed  to  minimum-signal  gate 
circuit  F,*-Fu-Fm  which  prevents 
random  operation  by  unmarked 
cans. 

If  the  can  being  read  is  destined 


Caa-magnatiilaq  haads  for  producing 
1  l-cyclo  and  2<7cIo  marUngt 


CloTon^Tclo  markor  hoad  In  corroct 
oporalinq  position  against  can 


for  channel  1,  it  will  have  a  two- 
cycle  mark  and  give  a  120-cps  sig¬ 
nal.  The  L-C  combination  at  the 
input  of  channel  1  will  accept  thial 
frequency  but  the  inputs  of  the) 
other  eight  channels  will  reject  it.^ 
Amplifier  Fu->  in  channel  1  then 
feeds  a  signal  of  approximately  100 
volts  through  maximum-signal  gate , 
F».,  to  triode  Fu.,,  causing  the  out-  i 
put  relay  of  this  stage  to  operate  I 
and  charge  the  capacitor  associated  I 
with  channel  1  in  the  memory  drum. 
After  the  correct  predetermined 
delay,  the  capacitor  has  rotated  far 


goto 
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enough  to  discharge  into  the  grid 
circuit  of  thyratron  V„.„  pulling 
in  a  mercury  relay  that  actuates 
the  dropout  solenoids  for  channel  1. 
The  solenoids  are  energized  when 
the  can  is  about  2.5  inches  away,  as 
solenoid  operating  time  is  :{0  milli¬ 
seconds.  Two  solenoids  are  used 
per  channel,  one  for  each  side  of  the 
track. 

Thyratron  plate  voltage  is  re¬ 
moved  after  each  dropout  operation 
by  a  reset  relay  controlled  by  a 
pipper  commutator  mounted  on  the 
commutator  shaft.  The  exact  reset 
time  is  set  by  adjusting  the  inner 
rotatable  brush  of  the  pipper  slip¬ 
ring  assembly. 

Whenever  a  can  arrives  that  has 
been  badly  abused  and  activates  two 
or  more  of  the  frequency-.selective 
channels,  mistake  gate  acts 

to  cancel  out  the  activation  of  the 
channels,  .so  that  the  can  rolls 
through  the  entire  machine  and  out 
the  mistake  chute  as  desired. 

Minimum-Signal  Gate 

Without  a  minimum  gate  circuit, 
unmarked  cans  would  occasionally 
trip  out  any  chute  at  random,  as  the 
wide-band  fnon-frequency-sensi- 
tive)  amplitude  of  the  signal  from 
unmarked  cans  is  15  to  25  millivolts. 
With  the  minimum-signal  gate  cir¬ 
cuit  of  V,*  and  V,  .set  to  trigger 
open  at  approximately  50  millivolts, 
all  unmarked  cans  are  rejected  as 
mistakes. 

W'hen  no  marked  can  is  present, 
Vm  is  nonconductive  and  T.,,  con¬ 
ducts  heavily,  biasing  V.,  well  be¬ 
yond  cutoff.  With  sufficient  signal, 

conducts,  biasing  off  V„  and 
causing  F,,  bias  to  drop  to  the 
normal  operating  value.  For  posi¬ 
tive  action,  the  voltage  gain  and 
positive  bias  must  both  be  as  high 
as  practical.  j 

Squaring  Circuit 

Biased  double-diode  .squaring  cir¬ 
cuit  F,  eliminates  amplitude  varia¬ 
tions.  Cans  generating  volts  or 
millivolts  can  then  be  run  inter¬ 
mixed,  with  uniform  output  voltage 
for  each  can  at  the  grid  of  V,j. 

Cans  that  have  been  accidentally 
dropped  on  one  side  will  have  a 
weaker  magnetic  field  on  that  side 
and  give  a  60-cps  modulation  en¬ 
velope  as  the  spinner  scans  the 


perimeter  at  <50  rps,  but  squaring 
eliminates  this  undesired  modula¬ 
tion  also.  Harmonics  are  intro¬ 
duced  by  the  squaring  operation, 
but  these  are  rejected  by  the  follow¬ 
ing  maximum-signal  gate. 

Maximum-Signal  Gate 

The  maximum-signal  gate  is  re¬ 
quired  primarily  l)ecause  of  fre- 
(luency  modulation  of  the  desired 
signal  when  there  is  mechanical 
misalignment  of  marker  and  spin¬ 
ners  with  the  can.  With  the  spin¬ 


ner  traveling  at  60  rps,  the  .-weep 
rate  or  modulating  frequency  is  60 
cps  and  the  sidebands  are  spaced  at 
60-cps  intervals,  precisely  on  fre¬ 
quencies  of  adjacent  sorting  chan¬ 
nels. 

The  maximum-signal  gate  ac¬ 
cepts  the  signal  of  maximum  ampli¬ 
tude,  rejecting  all  others.  If  one  or 
more  signals  are  within  X  percent 
(1  to  20  percent,  adjustable)  of 
each  other,  the  gate  will  pass  both 
signals  so  that  the  following  mis¬ 
take  gate  may  reject  all  signals  as 
unsure. 

The  basic  circuit  for  the  maxi¬ 
mum-signal  gate  is  shown  in  Fig. 
6A,  where  /f,  =  /f,  and  C,  =  C.. 
Output  is  taken  from  between  the 
cathodes.  The  voltages  developed 
across  the.se  RC  circuits  are  e<iual 
for  any  signal  voltage  and  fre¬ 
quency  input,  hence  the  output  is 
zero.  However,  when  several  such 
circuits  are  interconnected  as  in 
Fig.  6B,  with  R,  -  C,  common  to 
all,  the  desired  sideband  rejection 
is  obtained. 

Assume  that  a  can  intended  for 
channel  2  gives  100  volts  at  its  cor¬ 
rect  freciuency  70  volts  at  side¬ 
band  /,  on  one  side  and  30  volts  at 
sideband  f,  on  the  other  side.  The 
desired  signal  f-j  produces  100 
volts  across  and  —  100  volts 
across  R,  +  if ,  resulting  in  zero 
bias  on  the  grid  of  V,,.,  .so  that  the 
signal  goes  through  the  gate.  Un¬ 
desired  signal  fi  produces  -i-  70 
volts  across  if,,,  leaving  a  net  nega¬ 
tive  bias  of  30  volts  on  F,,.,.  Simi¬ 
larly,  undesired  signal  /,  produces 
J-  30  volts  across  R^  ,  leaving  a  net 
negative  bias  of  70  volts  on  F,,.-. 
Channels  1  and  3  thus  remain  cut 
off  as  desired.  With  no  signal  input 
the  d-c  bias  source  of  —  28  volts 
keeps  all  other  units  cut  off. 

Mistake  Gate  Circuit 

The  mistake  gate  cancels  in¬ 
stantly  any  doubtful  measurements, 
so  the  can  rolls  through  the  entire 
machine  and  out  the  end  as  a  mis¬ 
take.  As  shown  in  Fig.  7,  the  cir¬ 
cuit  consists  of  a  resistance  bridge 
supplied  by  an  isolated  d-c  .source, 
controlling  a  triode  gate  in  .series 
with  the  main  power  supply.  Kach 
channel  relay,  operated  through  the 
maximum-signal  gate  of  the  chan¬ 
nel,  has  two  sets  of  normally  open 
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contacts.  One  set  connects  a  0.47- 
megohm  resistor  into  the  mistake 
bridge,  and  the  other  set  connects 
the  output  of  V,,  directly  to  the 
marker  brushes  on  the  memory 
drum. 

If  only  one  channel  relay  closes,  the 
bridge  balance  is  such  that  the  grid- 
to-cathode  potential  of  V,,  is  +  25 
volt.-i,  and  the  plate  resistance  drops 
to  a  few  thou.sand  ohms;  the  result¬ 
ing  cathode  ri.se  of  -f  50  volts  with 
respect  to  ground  is  applied  to  the 
memory  drum  through  the  other 
set  of  contacts  on  the  operated 
relay. 

If  a  -second  relay  should  close,  in¬ 
dicating  an  unsure  reading,  the 
balance  of  the  mi.stake  bridge  is 
shifted  so  that  —  30  volts  is  applied 
to  the  grid  of  F,,,  raising  the  plate 
resistance  to  a  high  value  and  in- 
•stantly  dropping  the  outgoing 
memory-drum  voltage  to  effectively 
zero,  thus  cancelling  both  relay 
indications. 

Memory  Drum 

The  memory  drum  consists  of  0 
disks,  each  containing  ten  0.5-;j.f 
capacitors,  rotating  in  .synchroni.sm 
with  the  machine  drive.  Mark, 
erase  and  pickoff  brushes  .serve  each 
disk,  as  shown  in  Fig.  8.  Pickoff 
brushes  are  so  mounted  that  the 
amount  of  time  from  charge  to  dis¬ 
charge  is  proportional  to  the  travel 
time  of  the  can  down  the  machine. 
When  a  memory  capacitor  passes 
its  pickoff  brush,  a  50-volt  pulse  is 
fed  to  the  grid  of  thyratron  V’„  to 
activate  the  dropout  solenoids  of  its 
channel. 

A  low-pa.ss  filter  in  the  thyratron 
grid  circuit  permits  u.se  of  un¬ 
shielded  conductors  from  the 
memory  drum  to  the  electronic  unit 
without  firing  other  thyratrons 
through  the  distributed  capacitance 
between  the  grid  lines. 

Marker  Circuit 

Figure  9  gives  the  circuit  used 
for  marking  cans  magnetically.  The 
1N34  diode  supplies  across  R,  a  neg¬ 
ative  bias  of  9  volts  for  the  grid  of 
the  type  2050  thyratron,  making  it 
normally  nonconducting.  When  the 
snap-action  .switch  is  operated  by  an 
arriving  can,  C,  is  shunted  to 
ground,  reducing  the  grid  voltage 
temporarily.  The  thyratron  then 


Maiksi  initallation  on  can  run,  with 
coToi  oi  marker  circuit  control  box 
romoTod 


Memory  drum  with  cover  removed 


fires,  and  continues  to  conduct  for 
approximately  three  a-c  cycles  until 
C,  is  recharged  through  the  470,000- 
ohm  limiting  resistor  to  the  cutoff 
voltage  of  the  tube.  Then,  even 
though  the  control  switch  remains 
operated,  the  sy.stem  automatically 
cuts  off.  When  the  control  switch 
is  relea.sed  as  the  can  moves  on,  C, 
is  quickly  discharged  through  R, 
and  the  .system  is  ready  for  another 
marking  operation. 

At  a  marking  rate  of  60  cans  per 
minute,  the  average  power  fed  to 
the  marking  head  is  approximately 
20  watts  even  though  marking 
power  is  800  watts,  as  the  duty  cycle 
is  only  about  25  milli.seconds  per 
second. 

Operating  Reliability 

A  nine-channel  .sorter  must 
handle  300  cans  per  minute,  20  to 
22  hours  per  day  for  3  to  4  months 
continuously.  This  amounts  to 
about  40  million  operations  per  ma¬ 
chine  per  sea.son,  hence  mechanical 
and  electromechanical  parts  must 


be  designed  for  1  billion  machine 
operations  wherever  possible. 

Electronic  reliability  is  achieved 
through  ultraconservative  selection 
of  components  and  operating  condi¬ 
tions.  Size  and  weight  do  not 
matter,  and  cost  is  secondary  to 
reliability.  Therefore,  high-quality 
transformers,  relays  (extremely  re¬ 
liable  when  properly  applied),  and 
similar  nondeteriorating  parts  are 
employed  extensively. 

The  u.se  of  vacuum  tubes  is  held 
to  a  minimum  consistent  with  over¬ 
all  circuit  considerations.  Tubes 
u.sed  are  industrial  or  ruggedized 
types  wherever  possible.  If  com- 
merical  types  must  be  u.sed,  a  con¬ 
ference  is  held  with  the  tube  manu¬ 
facturer’s  technical  representative 
to  select  a  tube  type  and  a  set  of 
operating  conditions  that  will  yield 
maximum  reliability  and  life. 

Accuracy  must  be  es.sentially  100 
percent,  as  even  an  extremely  small 
percentage  error  would  cause  large 
numbers  of  cans  to  be  misdirected. 

Simplicity  of  operation  is  a  must, 
as  non.skilled  persons  will  operate 
the  equipment. 

Quick  serviceability  is  attained 
by  packaging  all  electronic  items 
as  plug-in  units.  On-the-spot  serv¬ 
icing  is  not  attempted.  In.stead,  the 
entire  electronic  package  is  re¬ 
placed  with  a  spare  when  trouble 
occurs,  and  the  faulty  package  is 
returned  to  the  factory  for  service. 

A  continuous  process  cooker  can¬ 
not  be  stopped  on  less  than  one-half 
hour  notice.  If  it  were  stopped 
with  no  notice,  every  can  of  fruit  in 
the  cooker — perhaps  6,000  cans — 
would  be  ruined.  With  cans  .stack¬ 
ing  up  at  the  rate  of  5  per  second, 
the  atmosphere  is  not  conducive  to 
calm  deliberation  regarding  what 
happened  to  grid  bias  on 

Development  of  this  machine  was 
aided  and  expedited  by  many  mem¬ 
bers  of  the  canning  industry. 
Special  thanks  go  to  the  following 
men  and  concerns ;  Morris  O’Brien, 
F.  E.  Booth  Corp. ;  Carl  Kingsbury, 
Stokely  Fine  Foods,  Inc.;  Barney 
.Murray,  F.  M.  Ball  &  Co.;  Ted 
Harrer,  president,  Atlas-Pacific 
Engineering  Co.,  Inc.,  our 
licensees;  Emil  Rutz,  president,  and 
all  the  personnel  of  Schuckl  &  Co., 
Inc.,  who  have  made  the  first  com¬ 
mercial  installation  of  this  machine. 
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Transistor 


By  RICHARD  F.  SHEA 

Electronics  Laboratory 
General  Electric  Company 
Syracuse,  New  York 


FIG,  1 — A  diiiused  iunction  tiantUlor  oi 
the  p-n-p  type 


FIG.  2 — Two  equivalent  mesh  circuits 
for  transistors 


FIG.  3  —  Equivalent  circuits  oi  the 
three  common  transistor  connections. 
Grounded-base  (A),  qrounded-emitter 
(B)  and  qrounded.coIIector  (C) 


FIG.  4 — Use  oi  one  battery  to  supply 
both  collector  voltage  and  emitter  current 


The  recent  advent  of  the  junc¬ 
tion  transistor  has  made  pos¬ 
sible  advances  in  the  application  of 
transistors  to  audio  amplification. 
Two  factors  have  contributed  sig¬ 
nificantly;  one,  the  greatly  im¬ 
proved  noise  figure,  and  the  other, 
the  ability  to  operate  at  extremely 
low  power  levels.  Transistors  may 
now  be  utilized  as  low-level  input 
stages  to  obtain  high  power  outputs 
at  good  efficiencies. 

Diffused  Junction 

Figure  1  illustrates  the  basic  con¬ 
struction  of  this  company’s  dif- 
fused-junction  transistor.  A  section 
of  «-type  germanium  serves  as  the 
base.  Two  p-type  areas  are  ob¬ 
tained  by  diffusion  of  suitable  end 
materials.  One  of  these  areas 
serves  as  the  emitter,  the  other  as 
collector.  The  result  is  a  p-n-p 


Paper  presented  at  the  Symposium  on 
Progress  in  Quality  Elertronic  Compo- 
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FIG.  5 — Circuit  for  minimizing  powor 
loss  in  transistors 


junction  transistor.  Potentialities 
of  this  design  for  high-power  oper¬ 
ation  are  due  to  the  ability  to 
make  comparatively  hea%y  connec¬ 
tions  to  the  two  junctions  and  to  the 
base,  providing  good  heat  transfer 
to  a  suitable  external  radiator. 

Equivalent  Mesh 

A  device  such  as  the  transistor 
may  be  represented  by  an  equi¬ 
valent  mesh.  Figure  2  shows  two 
circuits  used  in  most  transistor  ap¬ 
plications.  In  both  circuits  there 
is  an  emitter  resistance  r„  a  base 
resistance  n  and  a  collector  resist¬ 
ance  r,.  In  one  there  is  also  shown 
a  transfer  resistance  r„  which, 
when  multiplied  by  the  emitter  cur¬ 
rent,  produces  a  voltage  in  the  col¬ 
lector  circuit.  The  other  circuit 
utilizes  a  current  generator  li,  in 
parallel  with  the  collector  resist¬ 
ance.  The  circuits  can  be  inter¬ 
changed  as  convenient. 

Figure  2  also  contains  some  rep¬ 
resentative  values.  The  junction 
transistor  is  too  new  for  these 
values  to  be  frozen  at  this  time  but 
they  do  give  the  relative  order  of 
magnitude  of  the  various  resist¬ 
ances.  The  value  of  any  of  these 
resistances  depends  critically  upon 
the  operating  point. 

Three  circuit  configurations  are 


FIG.  6 — Single-ended  transistor  amplifier  suitable  for  intercom  systems  has  an  output 
oi  150  milliwatts 
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Power  Amplifiers 


How  to  get  the  maximum  power  gain  and  power  efficiency  from  junction  transistors 
when  used  in  class-A  and  class-B  audio  amplifiers.  Complete  circuits  suitable  for  phono¬ 
graph  amplifiers,  speech  amplifiers  and  intercom  systems  are  described 


_1 

Phonoqraph  amplilier  utinq  linqU-anded  clou-A  cunptiilar  chassis  on  loit  and 
push-pull  class-A  amplilier  on  riqht 


used  commonly  with  transistors. 
These  are  grounded-base,  grounded- 
emitter  and  grounded-collector  con¬ 
nections.  With  a  grounded-base 
connection,  the  signal  is  applied  to 
the  emitter,  the  amplified  signal  is 
taken  from  the  collector  and  the 
base  is  grounded.  With  a  grounded- 
emitter  connection,  the  signal  is  ap¬ 
plied  to  the  base,  the  amplified  sig¬ 
nal  is  taken  from  the  collector  and 
the  emitter  is  grounded.  In  the 
grounded-collector  configuration, 
the  collector  is  grounded,  the  signal 
is  applied  to  the  base  and  taken 
from  the  emitter.  Figure  3  illus¬ 
trates  these  three  circuits. 

The  grounded-base  circuit  is 
■omewhat  similar  to  the  grounded- 
grid  operation  of  vacuum  tubes,  the 
jTounded-emitter  arrangement  cor- 
re.^ponds  roughly  to  conventional 
practice  and  the  grounded-collector 
is  similar  to  the  cathode  follower. 

Differences  between  tube  circuits 
and  transistor  circuits  are  brought 
out  in  Table  I  showing  typical  val¬ 
ues  of  input  resistance,  voltage 
amplification  and  power  gain  for 
the  three  circuit  arrangements  de¬ 
scribed.  For  this  table,  the  repre- 
•sentative  values  given  in  Fig.  2 
were  used  together  with  two  com¬ 
mon  values  of  load  resistance.  In 
all  cases,  the  input  resistance  of  a 
transistor  amplifier  stage  is  lower 
than  is  usually  obtained  with  tube 
circuits.  Transistors  must  be 
thought  of  as  power-operated  de¬ 
vices  rather  than  voltage-operated 
devices.  Power  gain  becomes  the 
major  criterion  and  the  power 
efficiency  of  a  transistor  amplifier 
assumes  great  importance. 

As  stated  previously,  junction 
transistors  are  capable  of  operating 
at  extremely  low  power  levels  with 
dissipation  comparable  to  the  power 
levels  of  the  signals  being  amplified. 
The  preamplifier  stages  of  an  audio 
amplifier  may  be  operated  at  frac¬ 


tions  of  a  volt  on  the  collector  and 
fractional  milliampere  current 
drains.  Power  supplied  to  the  col¬ 
lector  increases  with  the  output 
power.  In  a  complete  power  ampli¬ 
fier,  the  total  power  consumption 
may  be  little  more  than  about  three 
times  the  output  power.  This  is  in 
contrast  to  the  much  greater  power 
requirements  of  conventional  tube 
amplifiers. 

Bias  Currents 

The  previous  discussion  of  power 
requirements  sounds  attractive  but 
with  transistor  amplifiers,  emitter 
and  collector  bias  currents  must  be 
supplied.  This  is  in  contrast  to 
tubes  which  require  bias  voltages. 
Ideally,  a  transistor  should  be  sup¬ 


plied  from  a  constant-current 
•source  for  the  emitter  and  a  con¬ 
stant-voltage  source  for  the  col¬ 
lector.  The  reason  for  this  is  the 
necessity  of  minimizing  collector- 
current  variations  caused  by 
temperature  changes  and  to  insure 
maximum  interchangeability  of 
transistors.  A  constant-current  sup¬ 
ply  means  power  dissipation  and 
•  he  resultant  inability  to  realize  all 
the  potential  high  efficiency  of 
transistors. 

Figure  4  shows  a  common  method 
of  utilizing  one  battery  to  supply 
collector  voltage  and  emitter  cur¬ 
rent.  A  resistor  R,  is  inserted  in 
the  emitter  lead.  Two  other  resist- 
tors  R,  and  R,  form  a  voltage  di¬ 
vider  across  the  battery  to  set  the 
base  voltage.  If  the  values  of  R, 
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and  R,  are  low  enouKh,  the  base 
potential  is  relatively  constant  and. 
in  effect,  there  is  a  voltage  inserted 
between  base  and  emitter  through 
i?i.  This  provides  a  comparatively 
constant  current  feed  to  the 
emitter. 

Constancy  of  the  emitter  current 
is  a  function  of  the  power  dissi¬ 
pated  in  resistors  R„  R-  and  R..  In 
some  cases  it  may  be  necessary  to 
dissipate  several  times  the  collector 
dissipation  in  these  resistors  to  hold 
the  emitter  current  constant.  If 
the  transistor  under  question  hap- 
jjens  to  be  the  final  unit  in  an 
amplifier  operating  at  relatively 
high  power  level,  the  loss  of  power 
in  the  resistors  may  be  serious. 


VOlUWE 


FIS.  7 — Puih-pull  clou- A  transistor  ampIUsr 


Table  I — Typical  Transistor  Characteristics 


Cascade  Amplifier 

A  circuit  for  minimizing  the  loss 
described  is  shown  in  Fig.  5.  In  this 
circuit  two  transistors  are  used  in 
tandem.  The  emitter  of  the  second 
transistor  is  connected  directly  to 
the  collector  of  the  first  The  first 
one  is  stabilized  by  the  method  de¬ 
scribed  with  resi.stor  /?,  in  the  emit¬ 
ter  lead  and  a  voltage  divider  sup¬ 
plying  the  base  voltage.  The  first 
transistor  operates  to  supply  a  con¬ 
stant  current  to  the  emitter  of  the 
second  to  .stabilize  it  again.st  drift 
or  other  temperature  changes. 

By  choosing  the  proper  resistance 
values  most  of  the  battery  volt¬ 
age  can  be  applied  to  the  .second 
transistor,  leaving  a  low  voltage  on 
the  first.  The  current  through  the 
two  transi.stors  is  essentially  the 
same,  with  the  power  di.ssipation  in 
the  first  much  less  than  in  the 
second.  By  dissipating  a  relatively 
low  amount  of  power  in  the  bias¬ 
setting  network,  a  high  degree  of 
stability  in  the  second  high-power 
unit  is  maintained.  This  process 
helps  to  achieve  more  nearly  the 
maximum  potential  efficiency  of  the 
device. 

The  first  transistor  also  serves  fo 
supply  power  amplification.  This  is 
accomplished.  Fig.  5,  by  means  of 
the  bypass  capacitor  between  the 
common  collector-emitter  connec¬ 
tion  and  ground  and  the  coiinlin<>' 
capacitor  from  the  first  emitter  to 
the  second  base.  In  this  manner, 
the  first  transistor  is  operated  as  a 
grounded-collector  amplifier,  the 
.second  as  a  grounded-emitter  and 


lK)th  contribute  power  gain  to  the 
amplifier.  The  complete  tandem 
amplifier  presents  a  considerably 
higher  input  resistance  than  the 
output  stage  would  alone,  thereby 
improving  the  ability  to  drive  the 
amplifier. 

It  is  possible  al.so  to  operate  the 
fir.st  transistor  grounded-emitter, 
by  inserting  a  resi.stor  between  the 
collector  and  the  emitter  of  the  sec¬ 
ond  unit.  The  emitter  is  grounded 
effectively  by  the  bypa.ss  capacitor. 
The  coupling  capacitor  is  connected 
from  the  ba.se  of  the  second  unit  to 
the  collector  of  the  first.  This  cir¬ 
cuit  will  provide  higher  gain  at  the 
cost  of  an  extra  resistor  plus  some 
increase  in  supply  voltage. 

Practical  Circuits 

Figure  6  illustrates  a  single- 
ended  transistor  amplifier  utilizing 
the  arrangement  just  described. 
The  amplifier  has  an  output  of 
about  150  milliwatts,  an  overall 
power  gain  of  70  db  and  requires 
a  total  battery  consumption  of  570 
milliwatts.  Such  an  amplifier  can 
provide  very  economical  audio  out¬ 
put  for  such  devices  as  intercom¬ 
municating  systems. 


FIG.  8~Puih-pull  cIOEt-B  ampliiier  for 
ipeech  uie 


A  more  elaborate  arrangement 
using  push-pull  class-A  operation  is 
shown  in  Fig.  7.  An  amplifier  em¬ 
ploying  this  circuit  has  been  driven 
by  the  lower-power  amplifier  of  Fig. 
6  and  delivers  an  output  of  one  watt 
with  ten-percent  distortion. 

Figure  8  shows  a  push-pull  class- 
B  amplifier  for  speech  use  where 
higher  distortion  is  permissible  in 
exchange  for  the  improved  effi¬ 
ciency  and  insignificant  .standby 
power.  typical  application  is  in  an 
electronic  megaphone  completely 
self-contained.  This  unit  has  about 
500  milliwatts  of  audio  power,  yet 
consumes  only  100  milliwatts  of 
power  at  low  levels  including  about 
50  milliwatts  for  the  microphone, 
rising  to  about  850  milliwatts  at 
full  output.  Power  is  obtained  from 
one  hearing-aid-type  battery. 
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Low-Power  Deflection  for 
Wide-Angle  C-R  Tubes 


Use  of  narrow-nerk  tube  and  specially-shaped  deflection  yoke  j)erniits  wider  angles  of 
jleflection  with  increased  deflection-power  efficiency.  Reduces  weight,  cost  and  complexity 
of  deflection  equipment  and  improves  ratio  of  face  diameter  to  tube  depth 


Research  Division 
Philco  Corporation 
Philadelphia,  Pennsylrm 


Though  the  cathode-ray  tube  is 
the  only  device  capable  of 
translatinir  fast  electrical  impulses 
into  visual  information,  its  size  and 
clumsy  shape  cause  it  to  be  a  major 
dimensional  limitation  on  the  ap¬ 
paratus  into  which  it  is  incorpo¬ 
rated.  It  occupies  a  larjre  volume  of 
valuable  .space  in  such  apparatus, 
and  its  operations  require  auxiliary 
equipment  of  considerable  size, 
weight,  and  power  consumption. 

Increasing  the  deflection  angle 
would  make  it  possible,  not  consid¬ 
ering  the  host  of  attendant  difficul¬ 
ties,  to  improve  the  ratio  of  face 
diameter  to  tube  depth  (and  hence 
decrease  the  crt  volume  for  a  given 
face  dimension).  However,  the 
needed  deflection  power  rises 
roughly  as  the  .square  of  the  deflec¬ 


tion  angle.  Since  the  power  require¬ 
ments  are  substantial  even  at  mod¬ 
erate  accelerating  voltages  and 
narrow  ( .50-degree)  deflection 
angles,  this  rapid  rise  soon  makes 
further  increases  totally  impracti¬ 
cal  (in  standard  practice)  because 
the  weight,  cost  and  complexity  of 
the  deflecting  apparatus  become  ex¬ 
cessive. 

This  article  describes  a  design 
which  will  make  practical  the  utili¬ 
zation  of  c-r  tubes  having  deflection 
angles  up  to  90  degrees.  The  de¬ 
sign  accomplishes  this  by  maximum 
use  of  the  available  magnetic- 
energy. 

Figure  lA  repre.sents  diagram¬ 
matic-ally  the  conditions  that  exist 
in  the  deflection  region  of  standard 
crt.  Approximately  uniform  flux 


FIG.  1— Skatch  ihowi  ilva  cooditlotu 
Misting  in  dsilsction  rsgion 


fills  the  whole  cylindrical  volume 
and  then  diminishes  in  the  end 
fields.  The  electron  beam  entering 
from  the  left  and  on  axis  is  de¬ 
flected  along  circular  arcs  by  the 
magnetic  field. 

No  purpose  is  served  by  deflect¬ 
ing  the  beam  any  farther  than  the 
arc  that  just  grazes  the  tube  en¬ 
velope  in  leaving  the  deflection 
region.  At  this  point,  the  envelope 
is  expanding  into  the  larger  bulb 
and  the  electrons  proceed  along 
straight  lines  to  the  tube  face. 

Figure  lA  shows  that  two  vol¬ 
umes  may  be  defined  in  the  deflec- 


Frent  (Isit)  and  back  (right)  Tiswt  oi  complsts  SS.dsgrs«  yoks  employing  Hared 
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tion  region.  In  the  first  (the  shaded 
portion),  the  electrons  are  deflected 
and  proceed  to  the  tube  face.  All 
electrons  deflected  in  the  second 
region  (the  unshaded  portion)  hit 
the  glass  envelope.  No  useful  pur¬ 
pose  is  served  by  filling  the  volume 
of  this  second  region  with  flux. 
However,  in  the  standard  crt,  the 
magnetic  energy  expended  per  unit 
volume  is  the  same  for  both 
regions. 

A  rough  approximation  shows 
that  the  total  volume  filled  with 
flux  is  to  the  useful  volume  as  aH 
is  to  i  a’l  if  the  volume  of  a  cone  of 
radius  a  and  volume  height  I  is  used 
instead  of  the  still  smaller  solid 
shown.  Thus,  at  least  §  of  the  mag¬ 
netic  energy  is  usually  wasted.  It 
would  therefore  seem  logical  to  re¬ 
duce  the  size  of  the  deflection  yoke 
to  conform  more  closely  with  the 
useful  portion  of  the  deflection  vol¬ 
ume.  If  this  could  be  achieved  while 
keeping  the  flux  constant,  a  maxi¬ 
mum  3-to-l  improvement  in  the 
energy  required  for  deflection 
could  be  obtained. 

For  the  case  of  uniform  flux,  the 
distribution  of  turns  needed  to  fit 
an  expanded  neck  is  not  difficult  to 
determine  but  becomes  verv  difficult 
to  achieve  in  practice.  This  is  due 
to  the  fact  that  the  number  of  turns 
in  each  cross-section  must  increase 
•fs  they  proceed  from  the  gun  side 
toward  the  screen  side. 

For  practical  reasons,  it  would  be 
desirable  to  keep  the  number  of 


turns  constant  through  all  cross- 
sections.  However,  the  flux  would 
be  denser  in  the  smaller  section 
than  in  the  wider  section.  Thus, 
it  is  not  immediately  apparent 
whether  this  method  would  be 
profitable. 

There  is  also  the  question  of  pos¬ 
sible  resulting  aberrations  in  the 
crt  spot.  Finally,  the  path  taken  by 
the  electrons  under  the  new  condi¬ 
tions  should  be  investigated. 

Analysis  shows  that  a  very  con¬ 
venient  mathematical  expression 
can  be  derived  and  that  an  inter¬ 
esting  form  of  contour  is  one  whose 
cross-section  is  given  by  an  ex¬ 
ponential  taper.  The  whole  deflec¬ 
tion  region  now  looks  like  an  ex¬ 
ponential  horn  as  shown  in  Fig. 
IB.  For  this  form,  the  energy  re¬ 
quired  is  (6/o)“  times  the  energy 
required  by  a  cylindrical  yoke  with 
the  .same  length  and  radius.  Con- 
.sequently,  for  equal  yoke  induct¬ 
ance,  the  current  will  be  diminished 
by  the  square  root  of  this  factor. 

The  exponential  contour,  while  it 
is  convenient  for  the  purpo.se  of 
showing  the  reduction  in  required 
energy  which  can  be  effected  by 
using  a  flared  form  of  yoke,  does 
not  necessarily  represent  the  opti¬ 
mum.  Other  contours,  for  example 
conforming  to  arcs  of  circles  or  to 
hyperbolas,  will  yield  similar  reduc¬ 
tions  and  may  be  better  suited  for 
manufacturing. 

Analysis  also  shows  that  the  aber¬ 
rations  to  be  expected  from  this 


new  yoke  are  analogous  to  those 
expected  for  the  cylindrical  yoke. 
Hence,  one  would  want  to  adopt  a 
cosine*  distribution  of  turns.  How¬ 
ever,  the  following  precaution, 
which  is  of  less  consequence  for 
cylindrical  yokes,  must  be  observed. 
It  is  important  that  no  geometrical 
correction  be  attempted  in  the  nar¬ 
row  neck  portion  of  the  yoke  but 
only  toward  the  large  end  of  the 
flare  where  the  beam  deflection  is  a 
smaller  fraction  of  the  field.  There 
the  wire  can  be  redistributed  to 
achieve  the  desired  field  correction 
without  causing  a  material  field 
variation  across  the  beam.  Con¬ 
versely,  correction  for  spot  distor¬ 
tion  may  be  achieved  in  the  first 
portion  without  altering  materially 
the  final  geometry. 

Practical  Design 

Difficulties  were  presented  in  ob¬ 
taining  windings  of  the  form  e.s- 
tablished  on  the  basis  of  the  preced¬ 
ing  considerations.  These  were 
solved  by  forming  the  coils  in  the 
grooves  of  a  rotating  arbor.  The 
coils  were  wound  with  Bond-eze 
wire,  a  special  wire  which  is  coated 
with  a  plastic  that,  when  heated 
by  passing  current  through  the 
wire,  melts  and  forms  the  turns  into 
a  rigid  coil. 

Flared  yoke  sections  are  shown  in 
Fig.  2. 

Concurrently  with  the  develop¬ 
ment  of  the  yoke,  a  tube  develop¬ 
ment  was  initiated  which  resulted 
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in  a  commercial  tube  of  standard 
deflection  angle  and  an  experi¬ 
mental  tube  of  wide  deflection 
angle. 

A  maximum  neck  diameter  of 
0.900  inch  was  chosen  because  it 
permitted  the  use  of  the  standard 
9-pin  T-6J  miniature  stem.  Using 
this  stem  obviated  the  development 
of  a  new  untried  stem  and  permit¬ 
ted  the  use  of  a  standard  socket.  In 
addition,  the  0.900-inch  neck  diame¬ 
ter  made  possible  the  use  of  a  stand¬ 
ard  0.500-inch  diameter  cathode- 
grid  assembly,  eliminating  the 
necessity  for  redesigning  this  por¬ 
tion  of  the  electron  gun. 

Having  chosen  the  neck  diameter, 
the  method  of  exhaust  became  an 
important  consideration.  Conven¬ 
tional  exhaust  through  a  glass  tabu¬ 
lation  in  the  stem  was  ruled  out 
because  of  the  difficult  stem  develop¬ 
ment,  fragility  of  the  glass  tabula¬ 
tion  by  reason  of  its  necessarily 
small  size,  and  the  reduced  pumping 
speed  through  such  a  small  tabula¬ 
tion.  In  addition  to  the  above  ob¬ 
jections,  a  metal  tabulation  in  the 
stem  would  present  an  electrical 
break-down  and  leakage  problem. 

This  left  the  possibilities  of  a 
metal  or  glass  exhaust  tube  emerg¬ 
ing  from  the  cone  of  the  tube.  This 
position  for  the  glass  exhaust  tube 
has  been  used  extensively  in  Eng¬ 
land.  Its  principal  drawbacks  are 
a  high  breakage  rate  in  manufac¬ 
ture  and  an  objectionable,  unpro¬ 
tected,  fragile  tip  on  the  finished 
tube. 

The  method  finally  adopted  was 
to  use  a  metal  exhaust  tube  in  the 
cone.  This  could  also  serve  as  the 
high-voltage  anode  connection  in 
the  finished  tube. 

To  take  proper  advantage  of  the 
small  neck  diameter,  the  neck  must 
flare  out  into  the  cone  section  of  the 
tube  with  a  specified  contour.  The 
use  of  conventional  pre.ssing  tech¬ 
niques  in  the  manufacture  of  the 
desired  tube  appeared  likely  to  be 
difficult.  The  recently  developed 
method  of  centrifugal  casting  was 
tried.  After  numerous  initial  dif¬ 
ficulties,  this  method  produced  sat¬ 
isfactory  tube  envelopes. 

Tube  Types 

The  energy  required  to  achieve 
a  certain  deflection  in  a  cathode-ray 


FIG.  2 — Two  Tiowi  oi  ilaied  doiloction 
yoko  ioctioni  dotiqnad  lor  hiqh.oiiici- 
ency  wido.<inqlo  doiloction  oyotom 


FIG.  3 — CuTTOt  show  dailoction  snorqy 
required  lor  various  anode  voltages 


Special  troneionner  using  cylindrical 
slug  oi  ierrits  delivers  over  10  kv  ior 
less  than  500  ma  peak  deilection  current 

tube,  for  instance  one  having  a 
standard  55-degree  deflection  angle, 
can  be  plotted  versus  the  high  volt¬ 
age.  As  shown  in  Fig.  3,  a  series  of 
points  lying  roughly  on  a  straight 
line  results.  On  this  line,  the  lower 


voltages  (1  to  10  kv)  correspond  to 
the  region  where  a  standard  10-inch 
tube  might  be  operated.  The  higher 
anode  voltages  along  this  line  cor¬ 
respond  to  the  region  characteristic 
of  a  12-inch  tube,  then  of  a  16-inch 
tube,  and  so  on.  The  straight  line 
results  because  the  increase  of  de¬ 
flection  current  for  equal  deflection 
angles  is  proportional  to  the  square 
root  of  the  high  voltage ;  hence,  de¬ 
flection  energy  expressed  as  i  Lt*  is 
directly  proportional  to  the  high 
voltage.  Perfectly  straight  lines 
are  not  to  be  expected,  however, 
because  the  influence  of  various 
losses  will  affect  the  readings. 

The  deflection-energy  character¬ 
istics  of  other  tube  types  may  be 
similarly  represented  by  straight 
lines;  the  more  efficient  the  tube 
type  the  steeper  the  slope  of  the 
line.  Thus  Fig.  3,  which  represents 
actual  measurements,  condenses  a 
great  deal  of  information  about  the 
requirements  of  various  tubes. 

The  total  energy  available  for  de¬ 
flection  and  high  voltage  may  be 
classed  in  two  ways,  the  first  where 
deflection  requirements  dominate 
and  the  second  where  the  high  volt¬ 
age  requires  a  more  substantial  por¬ 
tion  of  the  total  energy.  All  stand¬ 
ard  tubes  fall  in  the  first  class  and 
consequently  demand  a  closed  trans¬ 
former  core  which  permits  all  avail¬ 
able  energy  to  be  stored  in  the  tube 
neck ;  that  is,  in  the  yoke  deflection 
field.  The  narrow-neck  tubes  fall 
in  the  second  class  and  must  use  a 
type  of  transformer  which  permits 
the  storing  of  energy  both  in  the 
tube  neck  and  in  the  air  around  the 
transformer.  As  a  result  of  these 
differences,  the  ratios  of  deflection 
current  to  high  voltage  available 
with  each  tube  type  vary  greatly. 
Eventually,  a  very  simple  trans¬ 
former,  using  a  cylindrical  slug  of 
ferrite,  was  developed.  This  trans¬ 
former  performs  very  creditably, 
developing  better  than  10  kv  for 
less  than  500  ma  of  peak  deflection 
current. 

The  author  wishes  to  acknowl¬ 
edge  particularly  the  contributions 
of  George  Pratt  of  Lansdale  Tube 
and  of  Theodore  Malkin,  Frederick 
Bernstein,  and  Albert  Rittmann  of 
Philco  Research. 
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Saturable  Reactors 

New  ferrite  materialt^  under  influenee  of  externally-applied  d-c  magnetization  are  used  in 
saturable  reactors  for  use  in  r-f  tuned  circuits.  Inductance  variation  is  made  by  means  of 
potentiometer  across  d-c  voltage  source 
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REMOTK  tuning  of  radio-fre¬ 
quency  circuits  has  been  ac¬ 
complished  in  many  ways.  Most 
methods  currently  in  use  are  ex¬ 
tremely  complicated  and  involve 
combinations  of  intricate  jrears, 
motors,  servos  and  precise  adjust¬ 
able  reactance  elements. 

In  contrast,  the  system  to  be 
described  uses  no  moving  parts,  and 
yet  the  variable  inductance  range 
available  is  u.seful  in  such  applica¬ 
tions  as  transmitting  tank  circuits, 
transformers  and  antenna  tuners. 
A  ferrite-core  .saturable  reactor 
furnishes  the  variable  inductance 
with  control  provided  by  a  simple 
d-c  circuit.  In  the  case  of  antenna 
tuners  located  remotely,  further 
simplification  is  derived  by  carry¬ 
ing  the  d-c  control  current  for  the 
remote  saturable  reactor  over  the 
coaxial  line  feeding  r-f  to  the  an¬ 
tenna,  using  chokes  and  capacitors 
for  isolation. 

This  system  was  di.scovered  dur¬ 
ing  the  development  of  a  coupling 
network  to  match  the  output  of  a 
12-watt,  2  to  4-mc,  marine  trans¬ 
mitter  to  a  19-foot  vertical  antenna. 
In  the  in.stallation  the  antenna 
would  be  as  far  as  25  feet  from 
the  transmitter  and  control  room. 
The  customer  stipulated  coaxial 
cable  for  the  antenna  lead  and 
automatic  matching  of  the  antenna 
to  the  transmitter  with  changing 
frequency. 

Because  the  transmitter  was  de¬ 
signed  to  operate  from  different 
supply  voltages,  such  as  12  and  24 
volts  d-c  and  110  volts  a-c,  it  was 
both  undesirable  and  impractical, 
for  rea.sons  of  simplicity  and  re¬ 
liability,  to  incorporate  moving 
parts  such  as  relays  and  motors. 


This  paper  describes  a  coupling 
network  that  is  pretuned  so  that  .se¬ 
lecting  any  crystal  position  in  the 
transmitter  will  find  the  antenna 
tuned  for  maximum  output  without 
any  further  adjustments. 


FIG.  1 — Typical  maqnetixation  curve 
showi  chanqe  in  incremental  permeo- 
bility  cauie  by  chanqe  in  d-c  maqneti- 


FIG.  2 — Pot-type  ierrite  core  and  coil 
are  shown  in  (A).  This  pot  is  placed 
in  laws  ol  silicon-steel  d-c  magnetisa¬ 
tion  yoke  os  shown  in  (B).  Copper  foil 
restricts  r-f  flux  from  entering  steel 


The  antenna  is  shorter  than  a 
quarter  wavelength  and  its  radia¬ 
tion  resistance  is  in  the  order  of 
2  ohms  or  less  so  it  is  neces.sary 
to  have  a  loading  coil  at  the  end 
of  the  cable  to  tune  the  antenna 
to  the  various  frequencies  of  opera¬ 
tion. 

In  the  transmitter,  the  coaxial 
cable  must  be  effectively  matched 
to  the  tank  coil.  The  customary 
method  for  doing  this  is  to  couple 
the  cable  directly  to  the  tank  coil. 
However,  this  type  of  coupling  re¬ 
quires  .several  variable  elements  and 
may  necessitate  the  use  of  an  r-f 
current  meter. 

A  method  of  matching,  that 
utilizes  a  d-c  meter  only  and 
eliminates  the  need  for  extra  ad¬ 
justments,  has  been  developed. 

Antenna  Loading  Coil 

If  an  iron-core  coil  has  a  small 
a-c  magnetization  superimpo.sed  on 
a  d-c  magnetization,  the  effective 
permeability  offered  to  the  a-c  is 
called  the  incremental  permeability 
( See  Fig.  1 ).  This  is  found  to  vary 
with  d-c  magnetization  B.  The 
a-c  magnetization  causes  the  minor 
hysteresis  loop  a-a.  The  incre¬ 
mental  permeability  may  be  taken 
as  the  slope  of  the  line  joining  the 
points  a-a  providing  the  minor 
h.vsteresis  loop  is  fairly  narrow. 

The  slope  changes  as  the  d-c 
magnetization  changes  from  B,  to 
/?...  Thus  the  incremental  perme¬ 
ability  and  hence  the  incremental 
inductance  may  easily  be  controlled 
by  a  variation  of  d-c  magnetization. 

A  loading  coil  with  a  magnetic 
core  material  must  meet  several  re¬ 
quirements  for  this  application. 
The  inductance  must  be  continu- 
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as  R-F  Tuning  Elements 


Pholoqraph  oi  marina  12-watt  troaamittar  luinq  lotuiobla  roactor  tuning  inductoncai  thowt  larrita  corn  impadoncn  itop-down 
Iranalormar  (Init).  Farrita  cora  tronamittar  tank  coil  has  Q  oi  200  at  3  me 


ously  variable  from  15  to  100  uh. 
The  Q  must  be  reasonably  hiirh 
throughout  the  frequency  band. 
The  coil  must  not  di.stort  the  mtMlu- 
lated  wave.  The  resultant  coil  must 
operate  .satisfactorily  in  the  tem¬ 
perature  ranKe  from— 20  C  to  65  C. 

The  maximum  permeability  of  a 
iriven  type  of  core  material  is  gen¬ 
erally  measured  usinjr  a  toroid 
without  an  air  jrap  and  this  per¬ 
meability  is  a  function  of  the  core 
material  only. 

In  general,  however,  the  effective 
permeability  is  dependent  on  the  air 
itap  in  the  core  and  the  leakaire 
flux  and  will  approach  the  value 
of  the  maximum  permeability  when 
both  are  reduced.  Theoretically  the 
incremental  permeability  of  iron 
may  be  varied  between  the  perme¬ 
ability  of  air  and  the  effective  per¬ 
meability  of  the  core.  However,  in 
practice  the  maj?netomotive  force 
neces.sary  to  reduce  the  permeabil¬ 
ity  to  that  of  air  is  prohibitive  and 
a  lower  limit  is  reached  beyond 
which  it  is  not  practical  to  ro. 

To  obtain  the  necessary  induc¬ 
tance  range  a  core  with  high  maxi¬ 
mum  permeability  is  nece.ssary  and 
this  core  material  must  be  avail¬ 
able  in  a  shape  which  keeps  the 
leakage  flux  to  a  minimum.  These 
two  qualifications  are  met  by  a  fer¬ 
rite  material  and  it  can  if  properly 


used  be  made  to  meet  the  remaining 
conditions.  Powdered  iron  is  not 
suitable  in  this  application  becau.se 
material  having  the  nece.s.sary  high 
permeability  results  in  coils  with  a 
(J  below  the  re<iuired  minimum. 

Numerous  core  shapes  and  vari¬ 
ous  tyi)es  of  ferrite  materials  have 
been  tried.  The  shape  chosen  is  a 
lM)t-type  core  as  shown  in  Fig.  2A. 
This  type  of  construction  keeps 
leakage  flux  to  a  minimum  yielding 
a  high  effective  permeability  and 
the  inductance  range  is  covered 
with  a  reasonably  small  number  of 
d-c  ampere-turns.  The  air  gap  be¬ 
tween  the  two  halves  of  the  core 
keeps  the  a-c  flux  from  causing  ap¬ 
preciable  change  in  loading-coil 
inductance  hence  preventing  distor¬ 
tion  of  the  modulated  output  of  the 
transmitter.  An  inductance  range 
as  high  as  250  to  1  is  obtainable 
with  a  gapless  core,  however,  the 
effective  permeability  varies  .so 
(juickly  with  the  applied  a-c  field 
that  nonlinear  distortion  of  the 
modulated  wave  becomes  prohibi¬ 
tive. 

Effect  on  Q, 

It  is  interesting  to  note  that  the 
Q  of  the  reactor  increases  with 
d-c  magnetization.  In  one  case  a 
coil  wound  on  ferrite  material  had 
a  Q  of  -5  at  4  me,  however,  by  ap¬ 


plying  .some  d-c  magnetization  a  Q 
of  165  was  obtained.  Apparently 
the  core  losses  remain  low  up  to  a 
critical  fretjuency,  depending  on  the 
type  of  ferrite,  at  which  time  an 
internal  resonance  occurs  in  the 
core  with  resultant  high  losses.  By 
applying  d-c  magnetization  the  fre¬ 
quency  at  which  the  internal 
resonance  occurs  may  be  raised, 
thus  giving  a  high  Q  up  to  a  much 
higher  frequency.' 

Variation  of  inductance  and  Q 
with  d-c  mmf  for  the  type  of  con¬ 
struction  shown  in  Fig.  2B  is  given 
in  Fig.  3.  For  the  d-c  flux  path, 
low  reluctance  is  desirable  to  keep 
the  necessary  mmf  to  a  minimum. 
The  d-c  flux  path  includes  a  .silicon 
steel  yoke  and  a  pot-type  core, 
while  the  r-f  flux  path  is  contained 
in  the  pot-type  core  alone.  To 
shield  leakage  r-f  flux  from  the 
transformer  iron,  a  thin  copper 
sheet  is  placed  between  the  ferrite 
and  the  yoke.  The  improvement  in 
Q  afforded  by  the  copper  is  of  the 
order  of  2  to  3  time.s.  This  copper 
sheet  must  be  kept  as  thin  as  pos¬ 
sible  to  keep  the  d-c  reluctance  low. 

The  pre.sence  of  hysteresis  in  the 
yoke  tends  to  make  reproducibility 
of  results  uncertain.  However,  if 
the  desired  loading-coil  inductance 
is  always  approached  by  increasing 
values  of  d-c  mmf  the  uncertainty 
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FIG.  4 — ETolullon  of  r-i  matching  circuit  employed  in  12-watt  2  to  4-mc  trans¬ 
mitter  using  ferrite  core  tuning  elements 


is  reduced  to  a  satisfactory  level. 
In  the  actual  construction  this  is 
accomplished  by  using  break- 
before-make  contacts  in  the  switch. 

The  stability  of  the  system  as 
regards  temperature  depends  on 
the  permeability  variation  of  the 
ferrite  and  the  change  in  resistance 
of  the  d-c  winding.  One  of  the 
main  drawbacks  in  the  use  of  fer¬ 
rites  is  the  comparatively  large 
variation  of  permeability  with  tem¬ 
perature.  The  most  suitable  ma¬ 
terial  for  this  application  was 
found  to  be  Ceramag  6  (Stackpole). 
It  was  found  to  have  the  lowest 
temperathre  coefficient  among  the 
materials  suited  for  r-f  use. 

The  remaining  temperature  vari¬ 
ation  is  counteracted  by  resistors 
having  a  negative  temperature  co¬ 
efficient.  A  thermistor  with  the  re¬ 
quired  coefficient  is  easily  found 
but  a  power  of  the  order  of  20 


milliwatts  heats  the  elements  so 
much  that  the  resistance  drops. 
However,  this  difficulty  is  easily 
overcome  by  coupling  several  ther¬ 
mistors  in  parallel.  The  result  is  a 
circuit  element  with  a  negative 
temperature  coefficient  and  an 
otherwise  constant  resistance  in  the 
u.seful  current  range. 

Matching  Network 

It  has  always  been  a  problem  to 
match  an  antenna  to  the  final  stage 
of  a  transmitter  over  any  appre¬ 
ciable  range  of  frequencies.  The 
conventional  design  methods  usu¬ 
ally  result  in  2  or  3-knob  adjust¬ 
ments  between  the  power  amplifier 
anode  and  the  antenna  unless  re¬ 
duced  output  can  be  tolerated. 

In  this  particular  case  it  is  a 
question  of  coupling  a  50-ohm  load 
to  a  tank  circuit  in  which  the  ca¬ 
pacitor  is  the  variable  element.  The 


obvious  solution  is  a  simple  tap, 
as  shown  on  Fig.  4A,  together  with 
the  equivalent  circuit.  Fig.  4B.  The 
impedance  presented  to  u  is 


Z 


Z,+ 


z. 


where 

and 


Zp  ^  r p  jwljp 


Z.  =  R.+jiJiL. 

If  the  transformer  is  ideal  we 
find 


without  any  reactive  components. 
The  Q  is  obviously  zero  giving  zero 
discrimination  against  harmonics. 
The  tank  coil  must  apparently  ex¬ 
hibit  a  leakage  between  the  primary 
and  secondary  parts  to  be  at  all 
practical. 

Substituting  for  Z,  and  Z,  in  the 
expression  for  Z  gives 


Z  —  rp  +  -|- 


H,  -r  jw/.. 


_  r  , 

['■’  H.'  -I-  (a,./.,)'  J 


w’\PL,  ~l 
J{.^  -t-  \ 


If  o>L,  is  large  compared  to  R„ 
the  coupled  resistance  and  the  re¬ 
sulting  inductance  are  independent 
of  frequency.  The  largest  usable 
inductance  is  determined  by  the 
circuit  capacitances.  An  L,  of  ap¬ 
proximately  40  ah  is  the  highest  in¬ 
ductance  the  circuit  capacitance  will 
allow.  The  resulting  L,  is  approxi¬ 
mately  1  ah,  and  toL,  at  2  and  4  me 
is  then  13  and  26  ohms  respec¬ 
tively.  Both  are  smaller  than  50 
ohms. 

Without  going  into  too  much  de¬ 
tail  it  will  be  clear  that  both  the 
resistive  and  inductive  components 
vary  with  frequency.  Attempts  have 
been  made  to  use  the  geometrical 
center  of  the  band  (\/2x 4=2.83 
me)  as  the  basis  and  manipulate 
the  coupling  and  .secondary  in¬ 
ductance,  but  a  satisfactory  result 
is  not  obtainable  without  the  intro¬ 
duction  of  an  extra  control  such  as 
variable  coupling.  This  complica¬ 
tion  was  not  acceptable,  however, 
and  as  a  result  this  simple  method 
had  to  be  abandoned. 

Figure  4C  indicates  the  adopted 
method.  If  the  transformer  T  is 
ideal  it  will  place  pure  resistance 
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FIG.  5 — Output  matching  circuit  ium 
■t*p.<iown  troniiormur 


(L,/L,)R,  =  /J,  in  parallel  with  the 
tank  circuit. 

The  tuning  will  not  be  affected  if 
the  circuit  is  broken  .it  A.  The 
vector  diagram  (Fig.  4D)  shows 
the  admittances  in  the  network  and 
it  is  obvious  that  }u>C  and  l/;o)L 
will  cancel  regardless  of  R. 

If  we  can  make  a  transformer 
with  negligible  leakage  over  the  re¬ 
quired  fretjuency  range  we  will 
have  a  very  simple  and  easy  tuning 
procedure.  Referring  to  Fig.  5, 
break  the  circuit  at  X  and  tune  the 
tank  until  the  d-c  milliameter  shows 
normal  dip.  Reconnect  the  circuit. 
The  transformer  with  its  complex 
secondary  impedance  will  intro¬ 
duce  a  reactive  admittance  com¬ 
ponent  across  the  tank  and  thus 
detune  it.  By  tuning  Lt  to  resonance 
with  Ca  (the  antenna  capacitance) 
the  load  on  the  secondary  will  be 
R,  alone.  The  impedance  Z,  is  now 
a  pure  resistance  (,L,/L.)R.  and 
according  to  Fig.  4D  will  not  di.s- 
turb  tuning  of  the  tank  circuit.  No 
readjustment  of  the  capacitor  is 
necessary. 

The  transformer  uses  a  core 
made  of  ferrite  with  a  very  high 
permeability  and  an  air  gap  as 
small  as  the  diamond  grinding  tech¬ 
nique  permits.  The  material  is 
varnished  to  guard  against  mois¬ 
ture  and  the  wire  is  wound  directly 
on  the  core.  The  temperature  co¬ 
efficient  and  material  tolerances  are 
not  significant  as  long  as  the  perme¬ 
ability  is  high. 

The  coupling  has  been  used  suc¬ 
cessfully  in  the  transmitter.  The 
circuit  is  broken  by  unscrewing  the 
coaxial  cable  connector  and  tuning 
of  antenna  coil  La  is  done  in  the 
transmitter  proper.  It  is  not  neces¬ 
sary  to  touch  the  tuning  unit  at 
the  base  of  the  antenna. 

The  d-c  control  current  may  be 
transferred  to  the  antenna  unit 


through  the  coaxial  cable  together 
with  the  r-f  and  from  a  variable  d-c 
.source  at  the  transmitter.  Figure  6 
shows  the  circuit.  A  stable  voltage 
from  VR  tube  F,  is  applied  to  tun¬ 
ing  tube  V,  and  a  voltage  divider 
consisting  of  the  resistor  R  and  four 
high-resistance  potentiometers  in 
parallel.  The  d-c  flows  from  the 
cathode  through  an  r-f  choke,  the 
coaxial  cable,  another  r-f  choke  and 
through  the  control  coil  L,  and  the 
thermistor  combination  for  tem¬ 
perature  compensation  to  ground. 

The  selenium  rectifier  S  prevents 
fly-back  voltage  from  developing 
when  the  d-c  circuit  is  broken. 
Winding  L,  is  on  two  bobbins  with 
about  20,000  turns  on  each.  With¬ 


out  S,  the  fly-back  voltage  could 
reach  1,200  volts. 

The  r-f  current  flows  from  the 
secondary  of  the  transformer 
through  the  large  capacitor  C,  the 
coaxial  cable,  another  capacitor  C, 
and  through  the  antenna  tuning 
coil  La  to  the  antenna. 

A  switch  selects  the  desired  tank 
capacitor  and  grid  voltage  potenti¬ 
ometer. 

Tank  Coil 

The  successful  use  of  ferrite  in 
the  two  components  treated  so  far 
led  to  the  application  of  ferrite  in 
the  tank  coil  as  well.  This  coil  must 
have  an  inductance  of  approxi¬ 
mately  40  jih.  Such  a  coil  with  an 
air  core  occupies  considerable  space. 
By  winding  directly  on  a  *-inch  rod 


of  ferrite  the  length  is  reduced  to 
li  inches.  The  Q  varies  from  210  at 
2  me  to  180  at  4  me  and  the  temper¬ 
ature  coefficient  is  so  low  that  no 
change  in  inductance  is  indicated  by 
the  standard  Q  meter  in  the  tem¬ 
perature  range  0  to  50  C.  The  use 
of  ferrite  for  the  tank  coil  has  the 
added  advantage  that  the  Q  of  the 
tank  circuit  stays  virtually  constant 
through  the  band  giving  constant 
sharpness  of  tuning  dip. 

The  loaded  Q,  however,  varies 
over  the  band  in  the  ratio  of  1  to  2 
so  the  sharpness  of  the  dip  with  the 
antenna  connected  varies.  In  the 
actual  equipment  this  was  not  ob¬ 
jectionable  as  it  is  counteracted  by 
a  suitable  taper  in  the  potentio¬ 


meters.  Compensation  for  the  non-  ; 
linear  variation  of  inductance  La  4 
with  d-c  current  is  obtained  simul¬ 
taneously.  4 

f 

Automatic  Tuning  * 

It  would  be  desirable  to  make  the  I 
tuning  of  La  automatic,  thus  elim-  ^ 
inating  the  potentiometer  tuning,  i 
but  it  was  found  that  a  minimum  of 
two  extra  tubes  was  necessary.  The 
nature  of  the  transceiver  did  not 
justify  this  extra  circuitry.  Auto¬ 
matic  tuning,  however,  would  sat¬ 
isfy  two  requirements.  Both  tuning 
and  temperature  variations  would 
automatically  be  accomplished.  An¬ 
other  project  may  justify  its  devel¬ 
opment. 

Reference 

(1)  R.  M.  Boiorth.  "Ferro-macnetlsm," 
1951,  D.  Van  Nostrand  Co. 


FIG.  6 — Circuit  thowi  simpUcitY  oi  accompliihing  automatic  ontanna  tuning  as 
▼aiioua  Irsquoncy  ctYStols  are  switchsd.  Control  current  ior  antenna  tuner 
saturable  reactor  is  carried  on  coax  along  with  r-i 
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Negative  repeller  bends  electron  beam  back  through  out¬ 
put  cavity  to  accelerator  electrode.  Wideband  modulation 
is  accomplished  with  low  modulating  power  by  swinging 
repeller  voltage.  Efficiency  is  high  at  high-power  levels  in 
uhf  region 


TTrji^iMp/iotwn*  Research  Laboratohea 
Kaat  l*itt/ibi4rgh.  Fennnglvnnui 


Rellex  r*«natront  oi  this  typ*  or* 
capable  ot  producing  orer  2,500  watte 
at  560  me  with  8-mc  modulation 


Reflex  Resnatron  Shows 


sity  modulated  or  bunched  in  the  ances.  This  consideration  is  perti- 
ffrid-cathode  gap  of  the  first  cavity  nent  in  view  of  certain  properties 
and  then  highly  accelerated  into  the  of  the  reflex  resnatron. 
accelerator-anode  gap  of  the  second 
cavity.  All  high-frequency  circuit 
elements  are  integral  parts  of  the 
cavity  systems,  and  dielectrics  such 
as  glass  are  external  to  the  fields  to 
which  they  could  present  losses. 

A  factor  contributing  however  in 
even  larger  measure  to  the  high- 
efficiency  characteristic  of  this  de¬ 
vice,  is  the  geometrical  confinement 
of  electron  trajectories  to  well-de¬ 
fined,  intense  field  regions.  Never- 
thele.ss  this  in  turn  permits,  by  the 
additional  use  of  high  voltages,  es¬ 
tablishment  of  efficient  electron 
transit-time  relationships  with  re¬ 
spect  to  the  phases  of  the  alternat¬ 
ing  voltage.  This  feature  of  high 
efficiency  is  bought,  to  some  extent, 
at  the  expen.se  of  bandwidth,  for  the 
high  voltages  necessary  to  transfer 
energy  to  or  from  the  electron  beam 
during  a  single  transit  demand 
correspondingly  high  shunt  resist- 


E  MERGING  as  a  byproduct  of  a 
conventional  resnatron  investir 
gation  at  Westinghouse,  the  refle.x 
resnatron  has  exhibited  character¬ 
istics  that  show  it  to  be  well  suited 
for  uhf  television  transmitter  out¬ 
put  stages. 

The  conventional’*  re.snatron  is 
essentially  a  two-cavity  device, 
operated  so  that  electrons  are  den- 


Reflex  Operation 

The  reflex  resnatron  is  similar  to 
the  conventional  resnatron  in  most 
respects,  except  that  the  anode  is 
operated  at  a  negative  potential 
with  respect  to  the  accelerator  grid 
such  that  the  electron  beam  termi¬ 
nates,  not  at  the  anode,  but  at  the 
accelerator.  Figure  1  shows  sche¬ 
matically  the  physical  design  of  the 
reflex  resnatron.  Two  reentrant 
quarter-wave  cavities  in  geometri¬ 
cal  opposition  are  traversed  axially 
by  an  electron  beam.  The  two  op¬ 
posing  end  faces  of  the  inner  cylin¬ 
ders  constitute,  respectively,  ca¬ 
thode  and  repeller  or  negative 
anode.  The  intervening  cavity  end 
faces  function  as  control  grid  and 
accelerator,  respectively,  their  in¬ 
sulation  for  static  potentials  being 
maintained  by  the  use  of  chokes. 

As  in  the  conventional  resnatron. 


Vow  at  Lincoln.  Kansas 
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FIG.  I — SImpliiied  croee-section  drawing 
•how*  action  of  negotiTo  repeller  in 
taming  bock  electron  beom 
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exploded  vUw  oi  •lectroii-b«ain-lonninq  ••ction  ol  r«il«x 
resnotroD  shows  grid  and  lUoment  construction.  All  oloctrodes 
are  water  cooled 


FIG.  2 — Seven  iilaments.  control  ond  accelerator  grid  apertures 
are  accurately  aligned  to  prevent  electrons  from  hitting  grids  on 
way  to  output  covity 


Promise  for  UHF  TV 


a  hijfh-frequency  driving  field  is  retical  limit,  and  therefore  to  a 
maintained  between  cathode  and  correspondinif  increase  in  the  band- 
grid  which,  with  a  suitable  static  width  of  the  output  cavity, 
bias,  permits  density-bunched 
groups  of  electrons  to  enter  into 
the  high  static  accelerating  field 
between  grid  and  positive  acceler¬ 
ator. 

It  is  in  the  gap  of  the  output 
cavity  that  a  marked  deviation  from 
usual  resnatron  operation  occurs. 

The  electron  bunches  which  enter 
through  the  accelerator  are  con¬ 
fronted,  aside  from  the  high-fre¬ 
quency  field  to  which  they  render 
work,  by  a  retarding  static  field 
which  permits  them  to  penetrate 
the  gap  up  to  the  neighborhood  of 
the  repeller  and  then  reflects  them 
back  onto  the  accelerator. 

This  twofold  interaction  with  the 
output  field  requires  only  approxi¬ 
mately  half  the  opposing  high-fre¬ 
quency  voltage  necessary  for  single 
transit.  This  leads  to  .a  reduction 
of  the  optimum  loaded  shunt  resi.st- 
ance  by  a  factor  of  four,  as  a  theo- 


It  is  neces.sary  to  define  the  posi¬ 
tion  of  the  reflex  resnatron  in  the 
general  classification  of  reflex  de¬ 
vices,  particularly  with  respect  to 
the  Barkhausen  o.scillator  and  the 
reflex  klystron.  The  Barkhau.sen  os¬ 
cillator  is  a  triode  in  which  electrons 
oscillate  around  a  positive  grid 
under  the  action  of  a  negative  antale 
field.  The  resnatron  cavity  charac¬ 
teristics  of  space  and  time  focusing 
of  the  electron  bunches  are  here  en¬ 
tirely  absent,  and  hence  available 
powers  and  efficiencies  are  small. 

The  reflex  klystron  is  a  klystron 
oscillator  in  which  input  and  output 
cavity  are  folded  back  into  a  single 
resonator.  Its  action  as  a  converter 
of  velocity  bunched  electron  groups 
into  density  bunches  remains  how¬ 
ever  unchanged.  In  contrast  to  this, 
the  reflex  resnatron,  although  it 
maintains  much  of  the  time  and 
phase  focusing  features  of  the 
original  tube,  is  essentially  a  two- 
cavity  amplifier  which  exhibits  a 
rather  unique  interaction  between 


Conversion  Efficiency 

As  will  be  explained  later,  the 
efficiencies  of  energy  conversion  are 
rather  sensitive  to  variations  of  the 
retarding  field  so  that  the  output 
power  can  be  modulated  by  swing¬ 
ing  the  repeller  voltage.  Since  few, 
if  any,  electrons  will  arrive  at  the 
repeller,  one  obtains  the  gratifying 
result  that  power  modulation  is  pos¬ 
sible  with  small  demands  on  the 
modulating  .system  at  the  wide 
bandwidth  given  by  the  output 
cavity.  Meanwhile  the  high  power 
and  efficiency  capabilities,  char¬ 
acteristic  of  the  resnatron,  remain 
essentially  intact  in  reflex  operation. 
The  necessary  grid  driving  powers 
can  be  obtained  either  in  amplifier 
or  o.scillator  operation.  However, 
the  operating  conditions  of  the  tube 
lend  themselves  particularly  io 
amplifier  action. 
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electron  beam  and  output  field.  It 
is  therefore  basically  different  from 
all  other  reflex  devices. 

Transit-Time  Effects 

The  time  of  flight  of  the  electron 
during  its  twofold  crossing  of  the 
output  gap  must  fulfill  a  number  of 
conditions  for  maximum  conversion 
efficiency.  The  electron  entering  the 
gap  must  first  of  all  encounter  a  re¬ 
tarding  phase  of  the  high-frequency 
field  to  render  energy  to  it.  Thi-s 
field,  in  combination  with  that  pro¬ 
duced  by  the  static  repeller  voltage, 
must  bring  the  electron  to  rest  near 
the  repeller  at  such  a  time  that 
when  the  electron  falls  back 
towards  the  accelerator,  it  again 
experiences  in  the  main  a  retarding 
phase  of  the  high-frequency  field. 

Equations  can  be  set  up  for  the 
ideal  of  a  single  electron  per  cycle, 
which  can  be  physically  realized  in 
an  amplifier  by  permitting  a  vani.sh- 
ing  angle  of  flow  of  electrons  to  pass 
the  control  grid.  There  results 
then,  by  the  use  of  Lagrangian  mul¬ 
tipliers,  a  corresponding  .set  of  con¬ 
ditions.  The  total  transit  angle 
must  be  314.4  electrical  degrees, 
equal  times  being  spent  by  the  elec¬ 
tron  during  its  transit  while  the 
high-frequency  field  is  first  aiding, 
then  opposing  that  of  the  repeller. 
Moreover,  the  repeller  voltage  has 
to  fulfill  a  certain  condition  of 
resonance  with  respect  to  the  power 
and  the  accelerator  voltage.  When 
the  repeller  voltage  is  different 
from  its  optimal  value,  the  electrons 
are  turned  back  at  different  points 
in  the  gap  so  that  the  subsequent 
variation  in  the  timing  of  electron 
interactions  between  the  electrons 
and  the  field  will  lead  to  reduced 
conversion  efficiencies.  Graphical 
analysis  shows  that  for  the  case 
of  normal  angles  of  flow,  the  theo¬ 
retical  conversion  efficiency  of  the 
electron  energies  amounts  to  nearly 
90  percent.’  Deviations  from  the 
condition  of  resonance  wiTI  I'esultin 
loss  of  outnut  power.  Therein  lies 
the  possibility  of  modulation  by 
swinging  the  negative  repeller  volt¬ 
age.  It  can  be  shown  by  the  same 
graphical  means'  that  if  the  repeller 
voltage  is  varied  through  a  range  of 
values  which  are  more  positive  than 
the  resonance  point,  the  changes  of 
power  will  be  much  larger  than  in 


FIG.  3 — Modulation  curves  ior  low- 
power  operation  oi  reilex  resnatron. 
Note  that  maximum  power  peak  moves 
toward  low  repeller  voltage  (more  posi¬ 
tive)  region  ior  higher  accelerator  volt¬ 
ages 

the  more  negative  range.  This  is 
indeed  borne  out  by  modulation 
curves  taken  with  the  experimental 
tube. 

Tube  Construction 

The  most  important  design  con¬ 
sideration  centers  around  the  elec¬ 
tron-beam-forming  structure  shown 
exploded  in  Fig.  2.  The  structure 
consists  of  filaments  and  control 
grid,  located  in  the  region  of  high¬ 
est  field  intensity  in  the  input  cav¬ 
ity,  and  accelerator  grid  and  re¬ 
peller,  located  in  the  corresponding 
section  of  the  output  cavity. 

The  filaments  consist  of  U-shaped 
tantalum  channels  partly  filled  with 
sintered  thoria-tungsten  powder. 
The  channels  serve  the  triple  func¬ 
tion  of  heating  the  electron-emis¬ 
sive  material,  supporting  it,  and 
initially  focusing  the  beam.  The 
channels  are  positioned  by  thin  elas¬ 
tic  strands  which  permit  lateral 
thermal  expansion  of  the  filaments 
without  appreciable  change  of  the 
gap  spacing.  The  use  of  such  chan¬ 
nels  has  special  merit  of  reducing 
interelectrode  capacitance. 

Other  filament  designs  have  also 
been  used  with  this  tube.  How¬ 
ever,  any  design  has  to  provide  a 
sati.sfactory  compromise  between 
two  conflicting  requirements — to 
combine  beam-focusing  properties 
with  high  field  intensities.  Beam 
focusing  is  necessary  to  prevent 
electrons  from  striking  the  grids. 
High  field  intensities  are  needed 
for  high  emission  and  short  inter¬ 
electrode  transit  times.  Focusing 


properties  could  be  tested  either 
with  a  rubber  model  or,  more  effec¬ 
tively,  by  determining  the  potential 
line  contours  with  an  electrolytic 
tank  and  subsequent  mapping  of 
the  spacial  electron  trajectories  ac¬ 
cording  to  well-known  methods. 
Transit  times  were  determined 
analytically.’  In  this  manner,  the 
necessary  recess  of  the  emissive 
surface  with  respect  to  the  equipo- 
tential  sidewalls  was  determined, 
with  the  result  that  negligible  cur¬ 
rent  loss  to  the  control  grid  was 
observed. 

The  openings  in  the  two  grids  are 
aligned  with  the  filaments.  The  re¬ 
peller  of  this  experimental  tube  ex¬ 
tends  a  flat  surface  toward  the  gap, 
spaced  at  such  a  distance  from  the 
accelerator  that  the  resonance  con¬ 
dition  mentioned  above  can  be  ful¬ 
filled  for  sufficient  gap  penetration 
of  the  beams  at  the  desired  range 
of  voltages  and  frequencies. 

In  usual  resnatron  practice  the 
anode  is  provided  with  an  align¬ 
ment  of  slots  or  recesses.  This  is 
done  to  reduce  the  de’rimental 
effect  of  secondary  electrons  by  de¬ 
laying,  in  the  resulting  inhomo¬ 
geneous  fields,  their  appearance  in 
the  gap  until  a  retarding  phase  of 
the  field  confronts  them. 

Such  slots  do  not  appear  to  be 
necessary  in  the  reflex  resnatron. 
The  repeller  is  struck  by  but  few 
electrons,  and  the  resulting  second¬ 
aries  may  indeed  rather  enhance 
the  desired  effect,  while  those  pro¬ 
duced  on  the  accelerator  are  inhib¬ 
ited  by  the  static  field.  A  flat  re¬ 
peller  surface  was  chosen  for  this 
reason,  and  also  because  such  geom¬ 
etry  was  particularly  suitable  for  a 
comparison  of  experiments  and 
theory. 

A  fraction  of  the  reflected  beam 
will  leave  the  output  cavity  through 
the  accelerator  openings,  but  only 
a  minor  portion  of  the  electrons  will 
actually  enter  the  cavity  twice. 
This  small,  but  undesired,  effect  can 
be  further  reduced  by  providing  the 
repeller  with  a  centrally  projecting 
rim  or  knife  edge  so  as  to  distort 
the  field  somewhat  and  increase  the 
lateral  velocity  component  of  the 
electrons. 

All  electrodes  are  water  cooled, 
particular  emphasis  being  placed  on 
the  accelerator  which  has  to  dissi- 
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pate  most  of  the  losses  and  can  at 
present  absorb  more  than  5  kilo¬ 
watts  continuously.  Fijrure  2 
shows  the  center  section  of  the  tube. 
The  most  suitable  coupling;  condi¬ 
tions  for  driving  and  output  power 
were  determined  by  a  combination 
of  Hieke  charts  and  Q-circles.‘ 

The  experimental  tube  was  con¬ 
tinuously  pumped  during  operation. 
This  made  it  possible  to  rotate  the 
output  loop  during  operation,  use 
demountable  ga.sket  joints  in  the 
flange  connections,  and  accomplish 
tunin':  by  moving  plungers  through 
sliding  vacuum  seals.  A  commercial 
tube  ,in  which  all  characteristics 
have  been  previously  e.stablished 
does  not  need  the.se  liberties  of 
adjustment  and  can  therefore  be 
sealed.  The  cathode  block  support¬ 
ing  the  filaments  is  split,  the  two 
halves  being  separately  water  cooled 
and  insulated  by  a  thin  mica  sheet 
so  as  to  maintain  the  filament 
heater  voltage  in  the  order  of  2 
volts. 

Performance 

Initially  the  repeller  of  the  tube 
was  provided  with  two  wide-spaced 
fins  permitting  the  emission  from 
filaments  to  approach  the  surface 
through  a  moderately  inhomoge¬ 
neous  field.  This  made  it  possible  to 
operate  the  resnatron  either  con¬ 
ventionally,  while  the  anode  was 
positive  (or  of  equiil  potential  with 
the  accelerator),  or  in  reflex  action 
with  the  anode  as  a  negative  re- 
peller. 

The  effect  of  .secondary  elec¬ 
trons  in  conventional  operation  was 
in  this  construction  already  very 
much  reduced.  At  the  .same  time 
reflex  operation  was  still  fairly 
effective  since  the  .same  resonance 
condition  was  valid  for  most  of 
the  electrons.  The  merit.s  of  the 
two  types  of  operation  could  then 
t)e  compared  directly.  It  was  found 
that  the  reflex  resnatron  produced 
nearly  the  .same  amount  of  output 
power,  but  more  than  double  the 
l)andwidth  when  compared  with  the 
resnatron. 

So  far  the  results  obtained  for 
the  reflex  resnatron  with  flat  re¬ 
peller  are  as  follows.  At  a  fre¬ 
quency  of  560  me  power  outputs  of 
2,600  watts  have  been  obtained  with 
a  bandwidth  of  about  8  me,  a  power 
gain  of  about  5,  and  an  overall 


efficiency  of  38  percent,  while  the 
repeller  was  held  6,500  volts  nega¬ 
tive  with  respect  to  the  accelerator 
potential  of  8,000  volts. 

Of  particular  interest  are  the 
modulation  curves  which  were 
measured  statically  by  varying  the 
repeller  potential  and  observing  the 
resulting  output  power  for  various 
parameters  of  the  accelerator  volt¬ 
age.  The  output  power  depends,  of 
course,  also  on  the  value  of  the  beam 
current.  Thus  Fig.  3  .shows  modu¬ 
lation  curves  for  three  operating 
points  of  the  accelerator  voltage  at 
low  currents  and  correspondingly 
low  powers.  Figure  4  shows  such 
curves  at  relatively  high  currents 
and  powers.  Although  the  two 
charts  were  taken  with  small  inter¬ 
vening  changes  in  the  construction 
of  the  tube  and  much  changed  grid 
driving  conditions,  a  typical  be¬ 
havior  is  demonstrated  in  both. 

First  of  all,  the  repeller  potential 
for  maximum  power  shifts  towards 
more  positive  values  when  the  ac¬ 
celerator  voltage  is  increased.  This 
can  be  qualitatively  explained  by 
stating  that  the  effect  which  greater 
velocities  of  entry  into  the  gap  have 
on  the  transit  times  of  the  electrons 
and  their  resonance  with  field  varia¬ 
tion  can  be  cancelled  by  a  longer 
path  or,  in  other  words,  deeper  gap 
penetration. 

Secondly,  an  a.symmetry  of  the 
modulation  curves  is  note<l  inas¬ 
much  as  the  increase  of  power  with 
repeller  voltage  is  much  steeper 


FIG.  4 — At  h':qh«r  output  IotoU,  linoar 
modulation  charactariitics  are  also  ob¬ 
tainable.  Currss  tor  various  accelsrotor 
Toltaqss  ats  shown 


when  coming  from  the  positive  side 
towards  the  maximum  than  when 
approaching  it  from  negative 
values.  The  reason  for  this  lies  in 
the  fact  than  when  the  transit  times 
become  longer  than  the  optimal 
value  as  a  result  of  more  positive 
repeller  voltages,  the  electrons 
arrive  at  the  accelerator  during  a 
more  positive  phase  of  the  high- 
frequency  field  from  which '  they 
then  draw  power.  If  however  the 
transit  times  are  somewhat  too 
short,  the  electrons  arrive  in  any 
case  against  a  negative  pha.se  with 
much  less  variation  in  conversion 
efficiency. 

It  is  obviously  perferable  to  mod¬ 
ulate  the  reflex  resnatron  on  the 
steep  part  of  the  curve,  if  the  cur¬ 
rent  to  the  repeller  is  held  negli¬ 
gible.  The  power  necessary  for  mod¬ 
ulation  is  then  almost  entirely  that 
required  by  the  static  interelectrode 
capacitance  for  the  variation  of  the 
repeller  potential  at  signal  fre¬ 
quency. 

New  designs  are  possible  which 
will  utilize  the  reflex  principle 
somewhat  more  effectively,  for  ex¬ 
ample  by  a  further  gain  in  band¬ 
width.  Such  a  scheme  would,  for 
instance,  include  the  .separation  of 
the  static  repelling  field  from  the 
cavity  gap  which  could  be  cros.sed 
twice  or  more  by  the  beam.  These 
latter  schemes  lead  however  beyond 
the  scope  of  this  discussion  which 
demonstrates  that  the  reflex  resna¬ 
tron  is  not  only  interesting  in  its 
own  right,  but  might  well  claim  a 
highly  competitive  role  in  the  uhf 
power  field. 

The  authors  wish  to  express  their 
appreciation  for  the  many  helpful 
discussions  and  suggestions  by  Dr. 
J.  W.  Coltman. 
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Coait  Guard  cutter  "Courier"  auigned  to  Project  Vagabond  con  broadcast  on 
short  waves  from  inverted  pyramid  antennas  iorward.  Receiving  whips  are  ait 


Project  Vagabond 


Floatinji  radio  relay  station  earries  eom|»lete  reeeiviiifr  and  recordin':  e<|nipinent  for 
programming;  150-kw  itroadcast  transmitter  and  two  3o-kw  liigh-fre<juency  transmitters. 
Designcil  for  interim  service  at  a  shoresitle  location,  the  installation  conld  also  operate  at 

sea  using  special  antennas 


l*rojrct  k'liffinftr 
on  ttf  Ratlin 
.  Ih  intrt  uirat  ttf  Stttti 


VDlct  OK  AMERICA'S  need  for  a 
powerful,  portable  radio-broad- 
castinfr  plant  is  met  by  the  installa¬ 
tion  aboard  the  U.  S.  Coast  Guard 
cutter  “Courier.”  It  will  serve 
principally  as  a  temporary  relay 
station  durint;  the  construction 
period  of  permanent  overseas  relay 
bases. 

AvoidinK  the  approximate  t,8- 
month  delay  between  acquisition  of 
an  overseas  site  and  the  completion 
of  construction,  the  ‘“Courier”  can 
start  broadcastinK  w-ithin  a  few 
hours  of  arrival  at  a  new  location. 
Another  advantage  of  the  rtoatin); 
relay  station  is  its  flexibility — the 
ability  to  move  into  areas  dictated 
by  political  necessity,  and  the  abil¬ 
ity  to  shift  location  as  a  deterrent 
to  Soviet  jamminK. 

The  vessel  u.sed  for  the  project 


overseas.  The  station  can  also  ori¬ 
ginate  programs  in  its  own  studio, 
or  record  programs  received  on 
short  waves,  for  playback  at  peak 
local  listeninjf  periods. 

The  main  transmitter  is  RCA 
BTA-150-A  broadcast  etiuipment 
rated  at  150  kw  antenna  power. 
It  uses  four  i)C21  water-cooled 
tubes  in  the  final  amplifier,  high- 
level-modulated  by  four  more 
!K’‘21’s.  The  antenna  for  this  trans¬ 
mitter,  which  operates  anywhere 
between  540-l,6(Kt  kc,  is  a  S-in. 
diameter  phosphor-bronze  cable 
supported  by  a  Navy  ZKA  barrage 
bitlloon. 

Normally,  the  balloon  carries  600 
ft  of  i-in.  nylon  line  between  the 
balloon  junction  fitting  and  the  top 
of  the  antenna.  The  nylon  .serves 
the  dual  purpose  of  getting  the 


is  a  Cl-il-AVl  .Maritime  Adminis¬ 
tration  coastal  cargo  ship  built  in 
1945.  It  has  several  advantages  for 
this  project.  A  smaller  vessel  would 
force  undue  cmjwding  of  electronic 
e'luipment.  Excessive  ballast  would 
be  required  to  get  a  larger  ship 
down  in  the  water.  The  “Courier” 
has  its  engine  room  and  stack  aft, 
thereby  facilitating  the  installation 
of  the  tialloon  deck  amidships, 
directly  over  the  medium-wave 
transmitter. 


Operations 

The  station  is  designed  to  receive 
short-wa%’e  broadcasts  from  VGA 
transmitters  in  the  States  and  relay 
them  simultaneously  on  regular 
broadcast  and  short-wave  frequen¬ 
cies,  thus  increasing  the  coverage 
of  the  VGA  at  strategic  points 
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balloon  above  ground-turbulent  air 
currents  and  abaorbinjr  the  shock 
of  sudden  gusts.  The  ZKA  is  (>9 
ft  long,  :t5  ft  in  diameter  and  has 
a  static  lift  of  600  lb  at  sea  level. 
It  has  a  ratio  of  lift  over  drag  of 
about  1.8  to  1,  .so  that  its  lift  in¬ 
creases  as  wind  velocity  increa.ses. 

Although  it  tends  to  fly  into  the 
wind  like  a  kite,  the  ZKA  has  flown 
in  40-knot  gusts  without  deviating 
from  the  vertical  position  by  more 
than  :?0  degrees.  A  special  winch, 
insulated  from  the  deck  by  large 
tower-ba.se  insulators,  makes  it  con¬ 
venient  to  change  antenna  length 
for  different  frequencies  without 
cutting  the  cable.  A  special  :t6-in. 
insulator  with  corona  shield  is  u.sed 
at  the  top  of  the  antenna. 

The  floating  relay  station  carries 
four  .‘t.50-ft  steel  towers  in  the  hold. 
They  are  used  for  a  directional 
array  on  medium  waves  whenever 
the  vessel  is  anchored  al  a  fixed 
location  for  an  extended  period  of 
time.  The  towers  are  fed  by  an 
open  six-wire  line  mounted  on  pil¬ 
ings.  An  emergency  antenna  can 
also  be  used  on  medium  waves. 
Strung  between  the  masts,  this  an¬ 
tenna  is  not  very  efficient  and  would 
be  used  only  as  a  last  resort. 

Two  Collins  high-frequency  tran.s- 
mitters  are  al.so  in.stalled  aboard 
the  “Courier."  These  are  modified 
type  207-Bl  equipments  rated  at 
51)  kw  for  c-w  telegraph  and  3.5  kw 
broadcast  power  to  the  antenna. 
The  antennas  for  the  two  short¬ 
wave  transmitters  were  developed 
by  Weldon  &  Carr  especially  for 
this  project.  They  are  designed  to 
maintain  a  fairly  constant  input 
imi)edance  over  a  range  of  3..5  to 
1  in  frequency.  Nominal  input  im- 
I)e<lance  is  17.5  ohms,  making  it 
convenient  to  feed  them  with  a 
ri-in.  .square-duct  form  of  unbal¬ 
anced  line  with  I-in.  inner  con¬ 
ductor. 

The  antenna  is  e.s.sentially  one- 
half  a  folded  dipole,  mounted  ver¬ 
tically,  with  the  center  i)ortion 
expanded  to  broaden  its  usable 
bandwidth.  The  feed  end  is  mounted 
on  an  insulator  and  the  far  end  is 
bolted  directly  to  the  ship’s  hull. 

A  combination  .studio,  control 
room  and  receiving  room  is  located 
aft  of  the  ship’s  wheelhou.se.  Eight 
vertical  whip  receiving  antennas 
are  spaced  around  the  afterpart  of 


Short'wavt  trantmitt«r  (left)  and  150-kw  broadcaster  (center)  are  located  around 
hold.  MosslTe  hatch  in  deck  (this  side  of  control  console)  qiees  access  to  power- 
supply  equipment  in  lower  hold 


the  ship.  A  rejection  filter  is  in¬ 
stalled  at  the  base  of  each  whip 
antenna,  to  attenuate  the  frequen¬ 
cies  being  used  by  the  shipboard 
transmitters.  Each  antenna  is 
brought  in  by  coaxial  line  to  a 
patch  panel  in  the  receiving  room. 

Two  Collins-C'ro.sby  dual-diver¬ 
sity  exalted-carrier  receiver.s  and 
two  Northern  Radio-Hammarlund 
dual-diver.sity  receivers  are  in¬ 
stalled  in  the  receiving  room.  Two 
of  these  receivers  are  equipped  for 
either  frequency-shift  teleprinter 
or  broadcast  reception.  Two  Link 
Radio  960-mc  stl  receivers  are  al.so 
permanently  installed.  The  960-mc 
program  transmitters  and  their  4- 


ft  parabolic  antennas  are  carried 
in  the  hold  and  are  set  up  whenever 
the  vessel  is  stationed  long  enough 
in  one  spot  to  put  up  a  shore-ba.sed 
receiving  station  with  triple-diver¬ 
sity  rhombics. 

A  50-watt  2.50-mc  cue-circuit 
transmitter-receiver  is  u.sed  be¬ 
tween  the  shore-based  receiving 
station  and  the  ship. 

A  broadcast  consolette  in  the  re¬ 
ceiving  room  controls  two  Fair- 
child  gimbal-mounted  turntables 
equipped  for  recording  and  play¬ 
back.  Two  Ampex  tape  recorders 
are  also  installed  in  the  receiving 
room. 

The  communications  room  is  lo- 


Powar  supply  for  ISO-kw  transmiUer  is  in  lowsi  hold.  Rocliiisr  units  shown  hsra 
oro  piaced  bohind  transmitlsr 
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Smith-chart  plot  oi  th*  ipodol  ihort- 
wore  broadcast  antonna 


RoceiTing  oquipment  and  recording  dericet  are  ait.  Direct  or  delayed  broad¬ 
casts  con  be  arranged  using  diversity  receivers  shown 


Massive  coaxial  line  with  temporary 
lead  to  broad-bond  antenna 


Gated  directly  below  the  receiving 
room  and  contains  necessary  radio¬ 
teletypewriter  printer  equipment 
for  two-way  operation,  either  en¬ 
crypted  or  in  plain  language. 

Special  precautions  were  taken 
to  prevent  damage  to  equipment 
in  heavy  seas  and  from  engine 
vibration.  All  three  of  the  large 
transmitters  are  set  on  foundations 
comprising  a  3-in.  layer  of  cork 
and  8-in.  reinforced  concrete  slabs. 

Sway  bracing  welded  to  bulk¬ 
heads  prevents  large  transformers 
and  other  tall  units  from  shifting 
in  rough  weather. 

Project  Vagabond  was  completed 
under  the  direction  of  George  Q. 
Herrick,  Chief,  Division  of  Radio 
Facilities,  Plans  and  Development, 
Broadcasting  Service,  U.  S.  De¬ 
partment  of  State. 


Inverted  pyramids  are  mounted  upon  special  superstructure.  One  end  is  grounded 
and  other  is  mounted  upon  insulator 
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Electro-Optical  Shutters 
for  Ballistic  Photography 

Equipment  developed  for  Kerr  electro-optical  shutters  gives  either  a  single  pulse  or  ten 
identical  pulses  spaced  25,  50  or  100  microseconds  apart.  A  modified  line  modulator 
employing  capacitor  discharge  through  a  type  4C35  hydrogen  thyratron  and  very  low-im¬ 
pedance  load  produces  a  50,000-volt  pip 
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A  solution  to  the  problem  of 
jt^  high-speed  photography  of 
self-illuminated  objects  in  exterior 
ballistic  studies,  it  was  decided  to 
utilize  the  properties  of  the  Kerr 
electro-optical  shutter.  To  accom¬ 
plish  this  it  was  necessary  to  design 
an  electronic  circuit  that  would  pro¬ 
duce  either  one  pulse,  one  micro¬ 
second  wide  with  a  magnitude  of 
40,U00  volts,  or  ten  similar  pulses, 
spaced  either  25,  50,  or  100  micro¬ 
seconds  apart. 

Line  Modulator 

Resort  was  made  to  the  line- 
modulator  method  in  which  the 
pulses  are  generated  at  the  output- 
voltage  level.  The  approach  used 
was  that  of  charging  a  capacitor 
and  then  discharging  it  by  means 
of  a  switch  through  a  very  low- 
impedance  load.  The  R-C  time  con¬ 
stant  of  the  circuit  could  be  so 
low  that  the  output  voltage  would 
actually  be  a  pulse  of  very  short 
duration.  The  capacitor  used  was 
0.02  microfarad  and  the  load  was 
50  ohms  as  represented  by  a  loaded 
pulse  transformer.  The  time  con¬ 
stant  of  this  circuit  was  therefore 
one  microsecond.  The  switch  used 
was  a  4C35  hydrogen  thyratron 
whose  purpose  was  to  reduce  its 
impedance  to  a  minimum  during 
the  pulsing  operation. 

When  the  thyratron  fires,  the 
voltage  drop  across  it  is  approxi¬ 
mately  70  volts  and  therefore  the 
entire  capacitor  voltage  (which  is 
the  E-supply  voltage)  is  developed 
across  the  transformer.  The  circuit 
is  actually  a  modified  line  modulator 
circuit  in  that  the  pulse  width  is 
determined  by  the  high-voltage  cir¬ 


cuit.  One  advantage  of  this  system 
is  that  the  pulse  width  can  be 
varied  within  very  wide  limits 
merely  by  switching  in  different 
size  loading  resistors. 

Because  the  width  and  shape  of 
the  output  pulse  are  determined  in 
the  high-voltage  section,  the  preci¬ 
sion  needed  to  shape  the  triggering 
pulse  is  greatly  reduced.  The  4C35 
thyratron  operates  satisfactorily  as 
a  switch  because  it  satisfies  the  fol¬ 
lowing  criteria.  The  firing  time  can 
be  precisely  controlled.  The  tube 
conducts  current  until  the  network 
is  di.scharged  and  then  becomes  an 


open  circuit.  The  voltage  drop 
across  the  tube  while  conducting 
is  sufficiently  low.  Peak  operating 
voltage  is  sufficiently  high.  The 
tube  performs  satisfactorily  with  ^ 
respect  to  temperature,  pressure  * 
and  age;  and  it  has  satisfactory  life,  j 

Recovery  Time  | 

For  use  in  a  multiple-shot  case  | 
one  additional  requirement  is  nec-  | 
essary;  namely,  that  the  tube  re-  1 
cover  in  a  shorter  time  than  the  | 
time  required  between  pulses.  In  t 
this  case  the  deionization  time  de-  i 
termines  the  maximum  repetition  I 


A  0.S0  calibar  proiectU*  traralliaq  a1  oppioximatvly  3.000  <mI  a  lecond  braoks  tha 
trip  ariia  (ot  its  cantar)  to  oparata  tha  iloah  aytlain 
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rate  that  can  be  used.  Extensive 
tests  showed  that  the  4C35  hydro- 
>fen  thyratron  could  not  serve  for 
the  pulse  repetition  rate  required. 
Two  methods  were  investigated  for 
cuttinjf  down  the  deionization  time. 
First,  a  slight  mismatch  was  intro¬ 
duced  in  the  circuit  to  provide  an 
inverse  voltage.  Second,  a  negative 
grid  bias  was  introduced  to  sweep 
out  any  positive  ions  remaining  in 
the  cathode  space. 

Using  the.se  methods  it  was  found 
that  the  minimum  deionization  time 
possible  was  about  70  microseconds. 
Since  a  deionization  time  greater 
than  25  microseconds  could  not  be 
tolerated,  it  was  decided  to  use  a 
circuit  that  would  contain  10  hydro¬ 
gen  thyratrons.  In  this  fashion  the 
deionization  time  of  any  thyratron 
would  be  unimportant. 


bulSE 
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The  first  system  used  o  single-shot  pulse  generator  to  trigger  a  stroboscopic 
flashlamp  ond  a  Kerr  cell 


Single-Shot  Circuit 


Figure  1  shows  that  the  2050 
thyratron  switch  will  normally  be 
cut  off  by  the  bias  on  the  6H6  recti¬ 
fier.  This  will  allow  the  two  1-uf 
capacitors  in  the  plate  circuit  of  the 
2050  to  charge  up  to  approximately 
250  volts.  It  will  also  allow  the  0.02- 
:xf  capacitor  in  the  plate  circuit  of 
the  4C35  to  charge  up  to  approxi¬ 
mately  5,000  volts  and  the  2-(xf  ca¬ 
pacitor  in  the  light  source  unit  to 
charge  up  to  approximately  1,500 
volts. 

When  the  triggering  wire  is 
broken,  a  positive  pulse  from  the 
bleeder  is  applied  to  the  2050  grid 
through  the  O.l-af  grid  capacitor. 
This  permits  the  2050  to  fire  and 
short  the  two  1-af  capacitors  in  its 
plate  circuit  to  ground.  One  of 
these  capacitors  di.scharges  through 
the  primary  of  the  ignition  trans¬ 
former  in  the  light-source  unit,  pro¬ 
ducing  a  secondary  voltage  of 
sufficient  amplitude  to  break  down 
the  FT-130  tube.  The  ionization  in 
the  fla.sh  tube  allows  the  discharge 
of  the  2-af  light-storage  capacitor 
through  the  FT-130  tube,  thus  giv¬ 
ing  off  a  brilliant  flash  of  short- 
duration  light. 

The  other  l-xf  capacitor  in  the 
2050  plate  circuit  will  discharge 
through  the  primary  of  a  small 
pulse  transformer.  The  resulting 
secondary  pulse  is  then  delayed 
about  3.75  microseconds  before  it 
fires  the  4C35  hydrogen  thyratron. 


-Pulse  generator  and  multiple  trigger  circuits  for  several  rapidly  recurring 
photographs  are  used  to  energize  the  thyratron  counters  in  Fig.  3 


■■O  jTMANNtL  2 


Ir-aSNt^:  5  ’^hrouGh  0  are 

OEN’tCAt.  TO  CHANNEL  2 


FIG.  3 — Two  sets  of  counter  amplifiers  and  driver  t\ibes  are  shown;  ten  are  used. 
They  make  possible  multiple  shots  of  the  same  proiectile 
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The  tiring  of  the  4C35  switch  shorts 
the  0.02-(»f  capacitor  to  ground, 
allowing  it  to  discharge  through 
the  primary  of  the  pulse  trans¬ 
former.  The  .secondary  voltage  is 
applied  to  the  Kerr  cell,  thus  open¬ 
ing  the  electro-optical  shutter.  The 
delay  line  allows  the  shutter  to  open 
when  the  light  flash  is  at  its  peak 
value. 

Multiple-Shot  Circuit 

The  low-voltage  pulse-forming 
circuit  shown  in  F’ig.  2  operates  as 
follows.  The  type  6AC7  oscillator 
comprises  a  120-kc  crystal  oscillator 
driving  a  6V’6  blocking  oscillator  at 
the  same  frequency.  This  in  turn 
feeds  a  6H6  diode  counter  circuit 
that  has  counting  ratios  of  12-to-l, 
G-to-1  or  3-to-l  with  output  fre¬ 
quencies  of  40.  20  and  10  kc.  The 
output  of  the  counter  triggers 
a  single-shot  blocking  oscillator 
1 6V6 )  whose  repetition  rate  de¬ 
pends  upon  the  counter  ratio.  The 
output  is  then  amplifled  in  half  a 
(5SX7,  sent  through  a  6H6  clipper 
stage  and  then  put  into  a  type 
G.J.5  output  cathode  follower. 

With  the  hydrogen-thyratron 
counter  circuit  descrilied  below  for 
triggering  the  high-voltage  circuit, 
it  is  not  neces.sary  to  limit  the  num¬ 
ber  of  pulses  to  ten.  The  counter 
will  give  only  ten  output  pulses  for 
ten-plus  input  pulses.  It  is  there¬ 
fore  only  neces.sary  to  determine 
and  control  the  starting  time  of  the 
pulses.  This  is  accomplished  by 
supplying  the  plate  voltage  of  the 
cathode  follower  through  a  2050 
thyratron  that  is  u.sed  as  a  trigger 
tube.  The  output  tube  will  then  be 
inoperative  until  the  thyratron  is 
fired,  after  which  it  w’ill  act  as  a 
cathode  follower  and  supply  pulses 
to  the  thyratron  counter  circuit 
from  the  blocking  oscillator. 

The  second  half  of  the  6SN7  is 
u.sed  as  a  cathode  follower  to  pro¬ 
vide  o-scilloscope  monitoring  of  the 
signal  output  from  the  diode 
counter. 

A  series  of  pulses  from  the  cir¬ 
cuit  of  Fig.  2  is  fed  into  the  counter 
circuit  of  Fig.  3  that  uses  ten  2060 
thyratron  tubes.  The  purpose  of 
this  ring  counter  is  to  divert  the 
first  ten  pulses  to  as  many  4C35 
hydrogen  thyratrons.  Bias  is  ap¬ 
plied  t(«  the  grids  of  all  the  2050 


thyratrons  so  that  they  are  nor¬ 
mally  nonconducting.  However,  the 
bias  in  the  first  tube  is  made  less 
than  that  for  the  other  nine  tubes. 
Each  2050  has  a  load  comprising 
both  cathode  and  plate  resistors. 
The  plate  resistors  are  made  small 
enough  so  that  when  a  tube  fires, 
it  will  continue  to  conduct.  The 
triggering  pulse  is  of  such  magni¬ 
tude  that  only  the  fir.st  tube  with 
low  bias  will  fire,  even  though  the 
pulse  is  applied  to  all  the  tubes.  The 
grid  return  of  V,  is  to  the  cathode 
of  V, :  hence  the  voltage  drop  across 
the  cathode  of  V,  is  applied  in  op- 


FIG.  4 — K*rr  c«U  U  driT«n  to  mulHplo 
oporation  by  thyratrons  trlqqored  Irons 
ton  chonnols 


plates  are  returned  to  the  high  volt¬ 
age  through  one-megohm  resistors. 
The  impedance  of  the  grid  circuits 
has  to  be  maintained  at  a  low  level 
to  prevent  the  first  tube  from  trig¬ 
gering  the  .second  tube  before  the 
second  pulse  arrives. 

This  would  normally  happen  be¬ 
cause  the  storage  capacitor  and  the 
primary  of  the  pulse  transformer 
form  an  o-scillatory  circuit  even 
though  it  is  so  damped  that  there 
is  only  one  overshoot.  The  over¬ 
shoot  of  the  pulse  reaches  the  grid 
of  the  second  tube  by  dividing  be¬ 
tween  the  plate  and  grid  capaci¬ 
tances.  If  the  grid  impedance  is 
high  enough,  voltage  is  developed 
across  it  to  fire  that  tube.  Reduc¬ 
ing  the  grid  re.sistor  of  the  4C36  to 
.50  ohms  remedies  this  situation. 

The  high-voltage  power  supply 
uses  a  2X2  in  a  conventional  half¬ 
wave  rectifier  circuit  whose  output 
voltage  can  be  varied  from  0  to 
6,000  volts.  This  voltage  may  be 
adjusted  and  observed  from  the 
lower  front  panel. 


position  to  the  bias  on  V»  lowering 
it  sufficiently  to  fire  on  the  next 
pulse.  The  firing  of  F,  lowers  the 
bias  on  the  third  tube  in  a  similar 
fashion,  and  this  sequence  con¬ 
tinues  until  all  of  the  ten  tubes  fire. 

If  it  is  desired  to  fire  only  m 
tubes,  the  (n  -l-l)  tube  may  be  re¬ 
moved,  thus  breaking  the  cycle. 
Once  the  tubes  have  been  fired, 
further  trigger  pulses  have  no 
effect  on  them.  The  circuit  is  reset 
by  opening  the  plate-voltage  supply 
lead. 

A  single  .stage  (a  half  6SN7  and 
grid-driver  2050)  follows  the  out¬ 
put  of  each  channel  of  the  thyra¬ 
tron  counters  to  pulse  the  high- 
voltage  circuit. 

Kerr-Cell  Gates 

Referring  to  Fig.  4,  the  high- 
voltage  circuit  consists  of  ten  4C35 
hydrogen  thyratrons.  The  cathodes 
of  all  the  thyratrons  are  grounded, 
and  from  the  plates  0.02-af  capaci¬ 
tors  are  connected  to  a  common 
pulse  transformer.  The  other  side 
of  the  pulse  transformer  is 
grounded.  To  decrease  loading 
effects  on  the  power  supply,  the 


Performance 

Testa  on  the  completed  circuit 
show  that  the  desired  output  of 
one-microsecond  pulses,  up  to 
50,000  volts  in  magnitude,  with  the 
appropriate  spacings  of  25,  50,  or 
100  microseconds  can  be  obtained. 

It  is  necessary  to  have  all  leads 
shielded,  r-f  filters  in  the  B-f-  leads 
of  the  trigger  tubes  (2050’8),  and 
bypass  capacitors  in  the  filament, 
power-supply,  and  a-c  supply  lines 
to  insure  satisfactory  operation  of 
the  circuit  at  maximum  voltage! 
(6,000  V  input).  Otherwise,  stray j 
pickup  and  noise  that  appear  in  the^ 
plate  circuit  of  the  2050  counterj 
tubes  would  cause  the  trigger  tubeaf 
to  fire  continuously.  This  is  unde 
sirable  because  the  hydrogen  thyra4 
trons  keep  firing  sporadically.  Also^ 
as  an  aid  in  reducing  the  stra]4 
pickup,  the  grid-to-ground  imped¬ 
ance  of  the  6SN7  amplifiers  is  re¬ 
duced  by  shunting  the  8.2K  grid-to- 
ground  resistor  with  a  1.2K 
resistor. 

The  equipment  described  was  de¬ 
veloped  under  a  contract  between 
New  York  University  and  Frank- 
ford  Arsenal,  Department  of  the 
Army,  by  the  Re.search  Division, 
College  of  Engineering. 
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Fabricating  Circuits 


Circuit  analysis  has  been 
facilitated  at  Loyola  Uni¬ 
versity  by  a  plastic-breadboard 
method  of  mounting  components. 

Anyone  engaged  in  the  develop¬ 
ment  of  electronic  circuits  is  sure 
to  find  this  method  more  convenient 
than  the  chassis,  breadboard  or 
haywire  layouts  in  general  use.  As 
the  photograph  shows,  the  method 
is  essentially  that  of  imbedding  cir¬ 
cuit  components  in  a  sheet  of  ther¬ 
moplastic  material.  Many  plastics 
currently  available,  such  as  Plexi¬ 
glass,  Lucite  and  Polystyrene  work 
very  nicely.  The  technique  is  cur¬ 
rently  in  use  at  Hughes  Aircraft 
for  electronic  circuit  development. 

Besides  an  inherent  tendency  to 
appear  neat,  the  plastic  sheet  pro¬ 
vides  a  maximum  of  mounting  con- 
venience  and  access,  together  with 
I  a  minimum  of  time  and  effort 
1  spent  in  fabrication.  Many  varia¬ 


tions  in  actual  procedure  exist,  and 
the  creative  minds  of  development 
men  will  find  a  fertile  field  for  their 
own  innovations.  Some  of  the  meth¬ 
ods  used  thus  far  are  described  be¬ 
low. 

Mounting  Small  Components 

To  mount  small  resistors  and  ca¬ 
pacitors,  simply  apply  a  hot  iron  to 
the  component  lead  and  push  it  into 
the  plastic  material  with  pliers. 
The  heated  wire  melts  the  plastic 
and  slides  in  easily.  When  the  plas¬ 
tic  cools  a  very  strong  supporting 
bond  results.  Conventional  mount¬ 
ing  procedures  using  terminal 
boards  have  the  di.sadvantage  of 
terminals  being  either  too  far 
apart,  or,  worse,  too  close  together. 
The  plastic  sheet  provides  any  de¬ 
sired  amount  of  spacing  and  the 
support  leads  themselves  become 
handy  .solder  terminals. 


For  development  work,  a  large 
economy  of  components  is  achieved, 
since  it  is  unnecessary  to  cut  the 
leads  or  bend  them  around  termi¬ 
nals.  Another  important  time-sav¬ 
ing  factor  lies  in  the  exclusive  use 
of  bare  wire  for  interconnections. 
This  is  possible  since  any  long  wire 
may  be  held  rigidly  in  place  by  sim¬ 
ply  pushing  it  into  the  plastic  with 
the  hot  iron  tip. 

Mounting  Larger  Parts 

Components  such  as  tube  sock¬ 
ets,  transformers  and  potentiom¬ 
eters  can  usually  be  mounted 
in  a  secure  fashion  merely  by  heat¬ 
ing  appropriate  parts  of  them  with 
the  iron  and  pushing  them  into  the 
plastic  material.  The  photograph 
show  how  this  can  be  done.  Should 
a  given  component  require  the  use 
of  .screws,  several  alternative 
schemes  for  inserting  them  work 


Components  mounted  on  o  plastic  breadboard  with  a  hot  soldering  copper.  Using  the  technique  for  the  first  time,  a  student  prepared 

this  layout  in  fiee  minutes 
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on  Plastic  Breadboards 


Quarter-inch  thermoplastic  sheet  supports  components  durirtg  circuit  development  or  for 
class  demonstrations.  Wire  leads,  lugs  or  hardware  can  be  imbedded  in  the  plastic  using  a 
hot  soldering  iron  and  slight  pressure.  Method  is  quicker  and  more  convenient  than 

conventional  breadboard  layouts 


By  JOHN  H.  BIGBEE 

Electrical  Engineering  Dept. 
Loyola  Vnivereity  of  Los  Angeles 
Los  Angeles,  Calif. 
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nicely.  Most  people  are  familiar 
with  the  ease  with  which  these  plas¬ 
tics  may  be  drilled  or  tapped. 

A  quicker  method  is  merely  to 
push  small  screws  into  the  plastic 
while  holding  a  hot  iron  to  them, 
the  plastic  flows  readily  into  the 
threads  forming  a  tight  bond  sim¬ 
ilar  to  that  found  in  fiber  lock-nuts. 
When  the  plastic  cools,  the  screws 
can  be  turned  out  for  changing 
parts  and  perfect  threads  will  re¬ 
main  in  the  hole  for  reinsertion. 

Drilling  Holes 

For  larger  screws  and  items  such 
as  phone  jacks  and  potentiometer 
shafts,  a  different  approach  is  use¬ 
ful.  Using  an  iron  tip  with  a  diam¬ 
eter  about  the  same  as  the  threaded 
part,  the  hot  tip  is  forced  through 
the  plastic  sheet  and  held  a  moment 
to  allow  the  surrounding  plastic  to 
soften.  The  iron  is  then  removed 
and  the  threaded  part  quickly  in¬ 
serted.  It  must  be  held  in  place  while 
the  plastic  cools.  Perfect  threads 
will  form  about  the  shaft  and  the 
part  may  be  tightened  or  loosened 
as  desired. 

Connector  Plugs 

When  plug-and-jack  contacts  are 
needed  for  power  connections  to  the 
chassis,  a  locating  jig  is  easily 
made  by  drilling  out  a  piece  of 
thermosetting  (heat-resistant)  ma¬ 
terial  such  as  Bakelite,  Micarta  or 
Masonite.  Stiff  wires  can  be  in¬ 
serted  into  the  thermoplastic  sheet 
to  form  the  needed  plug.  Such  an 


arrangement  permits  easy  connec¬ 
tion  to  chassis  in  use  and  eliminates 
the  lead  cable  problem  when  the 
chassis  are  stored. 

Teaching  Circuits 

A  small  plastic  sheet  is  marked 
with  the  schematic  diagram  of  a 
circuit  and  the  components  mounted 
as  suggested,  each  one  positioned 
next  to  its  corresponding  symbol. 
A  View-Graph  or  Opaque  projector 
is  used  to  project  an  image  of  the 
circuit  upon  a  large  screen.  Power 
is  applied  and  the  circuit  is  func¬ 
tioning  while  this  is  done.  A 
projection  oscilloscope  is  used  to  dis¬ 
play  the  waveforms  present  at  vari¬ 
ous  circuit  points  upon  the  same 
screen.  A  large  image  of  a  vtvm  is 
also  projected  on  the  screen  to 
show  voltage  readings.  This  is  a 
most  effective  method  of  bringing  to¬ 
gether  the  theoretical  development 
of  circuit  analysis  and  the  practi¬ 
cal  application  of  such  theory.  Us¬ 
ing  suitable  calibration  devices, 
actual  circuit  constants  are  inserted 
into  the  general  formulas  developed 
and  results  displayed  for  direct 
proof  of  the  theory  under  discus¬ 
sion. 

The  Opaque  projector  is  better 
for  preliminary  work  since  it  shows 
the  circuit  components  in  their  true 
colors  and  aids  in  teaching  color 
codes  and  emphasizing  voltage  rat¬ 
ings.  When  the  circuit  components 
are  carefully  arranged  to  lie  near 
the  same  plane,  the  depth  of  focus 
permits  lettering  or  numbering  on 


small  parts  to  be  read  easily.  This 
type  of  projection  requires  a  semi¬ 
dark  room  however,  and  note  tak¬ 
ing  is  difficult  unless  shadow  boxes 
are  used  to  illuminate  writing 
areas. 

For  class  participation  work,  or 
demonstration  laboratory,  the  View- 
Graph,  which  does  not  show  color, 
but  instead  projects  a  clearly  de¬ 
fined  silhouette,  works  nicely.  The 
View-Graph  may  be  used  in  fairly 
strong  light,  enabling  students  to 
collect  data  and  take  notes.  If  the 
group  demonstration  lectures  are 
followed  by  individual  experiment 
sessions  on  the  same  plastic-circuit 
preparations,  it  is  found  that  the 
coverage  rate  and  comprehension 
of  material  presented  are  both 
greatly  increased. 

In  advanced  laboratory  work 
where  actual  fabrication  or  modifi¬ 
cation  of  circuits  is  done,  a  stand¬ 
ard  size  plastic  sheet  6  by  3  by  1  in. 
is  used  together  with  an  aluminum 
support  rack.  For  this  purpose  the 
plastic  behaves  co-operatively,  hold¬ 
ing  components  rigidly  or  releasing 
them  readily  upon  application  of 
heat.  The  components  for  the  chas¬ 
sis  in  the  photograph  were  all 
mounted  in  five  minutes  by  a  stu¬ 
dent  who  was  utilizing  the  tech¬ 
nique  for  the  first  time.  The  econ¬ 
omy  achieved  by  repeated  use  of 
the  same  components  enables  stu¬ 
dents  to  have  a  more  expensive 
group  of  parts  for  research  or  de¬ 
velopment  work  than  would  other¬ 
wise  be  possible. 
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Mean  Square 


By  LOUIS  A.  ROSENTHAL 
and  GEORGE  M.  BADOYANNIS 


JhyR’TE 


IN34S 


rut  of  Electrical  Ktifiincering 
Hutyern  VniverBiiy 
Hrunnwick.  .Vrir  Jtrttey 


vacuum  tubes  for  squarinjc  the 
input  signal.  This  technique  is 
rather  popular  in  squaring  cir¬ 
cuits'  The  critical  choice  of  tubes 
and  operating  points  is  a  basic 
limitation  to  this  technique. 

This  article  describes  a  voltmeter 
which  by  using  nonlinear  elements 
instantaneously  squares  any  input 
signal.  A  D’Arsonval  meter  move¬ 
ment  in  the  output  gives  an  indi¬ 
cation  of  the  mean  .square  of  that 
input  signal.  The  meter  reading  is 
linear  in  volts  .squared  and  by  recali¬ 
bration,  the  .square  root  of  the 
mean  .square  can  be  read  directly. 
The  nonlinear  network  re<|uires  a 
low-impedance  driving  source  and 
a  preamplifier 

Squaring  Circuit 

The  squarer  employs  Thyrite  as 
the  nonlinear  element.  This  ma¬ 
terial  has  an  extreme  voltage  coeffi¬ 
cient  which  results  in  an  instanta¬ 
neous  volt-ampere  characteristic 
which  is  .symmetrical  about  the 
origin  and  follows: 

where  n  varies  between  1.5  and  7. 
Thyrite  materials  which  have  the 
lower  resistance  range  are  gen¬ 
erally  the  least  nonlinear  or  have 
the  lower  exponents. 


IN  KVALUATiNi:  complex  voltage 
and  current  waveforms  it  is 
most  significant  to  make  compari¬ 
sons  in  terms  of  root  mean  square 
values.  Popular  types  of  power 
in.struments  have  been  available 
for  many  years  that  read  true  rms 
values  up  to  frequencies  of  about 
500  cycles. 

•At  audio  frequencies,  the  con¬ 
ventional  types  of  vacuum-tube 
voltmeters  are  generally  i)eak  or 
average-reading  instruments.  Al¬ 
though  the  .scale  .is  calibrated  to 
indicate  the  rms  value  of  a  sine 
wave,  the  reading  is  ambiguous 
for  complex  waveforms.  An  in- 
.strument  that  indicates  the  rms 
value  of  a  complex  waveform  at 
audio  frequencies  with  high  sen¬ 
sitivity,  is  a  valuable  tool  in  the 
study  of  nonsinusoidal  waveforms. 

One  rms  voltmeter  commercially 
available  is  the  Diotron'.  This  in¬ 
strument  reads  the  heating  capac¬ 
ity  of  a  waveform  by  the  novel 
u.se  of  an  emission-limited  diode. 
Unfortunately  the  diode  emission 
depends  on  its  previous  hi.story 
(overloads)  and  the  associated  d-c 
amplifiers  require  frequent  zero¬ 
setting.  Another  rms  indicator  is 
included  in  a  commercial  power 
level  recorder*,  which  employs 


FIG.  I— FuIl-woTe  crvstal  diode  iwitch 
converts  zero-point  symmetry  to  equiva¬ 
lent  zero-axis  symmetry 


FIG.  2 — Transfer  admittances  for 
square!  (bottom)  and  Thyrite  network 
replaced  by  linear  resistor  (top)  are 
shown.  Parabola  is  indicative  of  f  = 

kvr-’ 
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FIG.  4 — In  dynamic  squaring  technique 
used,  minimum  second  harmonic  distor¬ 
tion  is  sought  with  sintuoid  applied 


FIG.  3 — Proper  shunt  resistance  will  al¬ 
low  for  good  squaring  action  over  cur¬ 
rent  range  indicoted 


Fig.  5 — Sinusoidal  input  (bottom)  re¬ 
sults  in  second  harmonic  sinewove  (top) 
opplied  to  squarer 
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Vacuum-Tube  Voltmeter 


Zero-setting  and  balancing  controls  are  eliminated  and  output  scale  is  linear  in  power  and 
square-law  in  voltage.  Nonlinear  resistance  network  squaring  action  is  accurate  to  —2.5 
percent  for  current  range  of  50  to  1.  Top  frequency  is  500  kilocycles 


Two  Tiowi  oi  mean  equate  eoltmeter  tbow  etmpUclty  of  conetnictlon  ond  operation 


Nonlinearity  can  be  reduced 
within  limits  by  shunting  the  unit 
with  a  resistor  or  putting  a  resistor 
in  series.  The  former  technique  is 
to  be  preferred  since  the  composite 
resistance  decreases,  increasing  the 
overall  sensitivity.  Starting  with 
Thy  rite  having  an  exponent  slightly 
greater  than  2,  it  is  a  relatively 
simple  matter  to  shunt  and  linear¬ 
ize  it,  so  that  the  overall  exponent 
is  made  closely  2{n  =  2),  for  a 
single  quadrant.  For  a  given  range 
to  be  optimumly  squared,  the  shunt 
resistance  depends  on  the  current 
level  or  nominal  resistance  level 
and  the  Thyrite  exponent. 

Although  the  combination  of 
Thyrite  and  shunt  resistance  has 
an  exponent  of  2  in  a  single  quad¬ 
rant,  the  unit  is  bilateral  and  has 
zero-point  symmetry.  The  zero- 
point  symmetry  must  be  converted 
to  zero-axis  symmetry  for  true 
squaring  action.  By  interposing  a 
full-wave  bridge  rectifier  before 
the  Thyrite,  automatic  switching 
is  obtained  which  produces  the  re¬ 
quired  zero-axis  symmetry.  This 
action  is  .shown  in  Fig.  1.  The 
rectifier  allows  the  Thyrite  to  op¬ 
erate  in  only  one  quadrant,  which 
results  in  the  electrical  equivalent 
of  a  true  square-law  characteristic. 

Figure  2  is  an  oscillogram  of  the 
bridge  output  current  as  a  func¬ 
tion  of  applied  voltage  for  a  linear 
resistance  and  a  squared  Thyrite 
element.  The  instantaneous  volt- 
ampere  characteristic  can  then  be 
treated  as  i  =  fcv*. 

The  crystals  used  as  rectifier  ele¬ 
ments  do  not  significantly  disturb 
the  squared  characteristic.  The 
lowest  nominal  Thyrite  impedance 
in  the  range  used  is  about  4,000 
ohms  and  the  forward  resistance 
of  1N34  crystals  is  around  100 
ohms.  The  nonlinearity  of  the  crys¬ 


tal  in  the  zero  current  region  is  of 
small  importance  since  the  true 
square-law  characteristic  should 
have  infinite  resistance  at  the 
origin.  To  guarantee  squaring,  in¬ 
cluding  the  crystal  effects,  it  is 
convenient  to  choose  the  proper 
shunt  resistor  by  squaring  with 
a-c  applied  voltages.  Plotting  cur¬ 
rent  vs  voltage  squared  for  differ¬ 
ent  shunts  indicates  the  transition 
to  a  square-law  characteristic,  as 
shown  in  Fig.  3. 

The  Thyrite  material  used  in 
this  case  had  an  exponent  of  3.34 
before  shunting  it  with  a  linear 
resistor.  At  a  shunt  resistance 
value  of  9,500  ohms,  the  combina¬ 
tion  has  an  exponent  of  2.0  for 
the  current  range  indicated.  A 
5,000-ohm  shunt  results  in  an  over¬ 
all  exponent  less  than  2.0.  The 
higher  exponent  Thyrite  is  used 
to  show  the  large  alteration  in 
exponent  that  is  possible.  Starting 
with  an  exponent  slightly  greater 
than  2,  experience  indicates  that 
the  .squaring  can  be  made  to  within 
±  2.5  percent  for  a  current  range 
of  50  to  1. 

Distortion  Analysis 

A  rapid  method  for  choosing  the 
shunt  resistor  and  checking  the 


overall  performance  of  the  squarer, 
requires  the  use  of  a  distortion 
analyzer. 

A  50-ohm  resistor  is  connected 
in  series  with  the  squaring  com¬ 
bination  as  shown  in  Fig.  4.  The 
voltage  developed  across  the  re¬ 
sistor  is  passed  on  to  the  distortion 
analyzer.  For  true  squaring  action, 
an  input  sinusoid  of  the  form 
r  »  V,  sin  ut, 

will  result  in  a  current 


The  magnitude  of  the  second-har¬ 
monic  voltage  across  R,  when  di¬ 
vided  by  R,  will  give  the  current 
flowing  (both  peak  a-c  and  d-c 
components  are  equal).  This  cur¬ 
rent  should  correspond  to  the  sen¬ 
sitivity  of  the  output  meter.  The 
a-c  signal  applied  can  be  200  cps 
and  the  distortion  in  the  400-cps 
output  can  be  measured.  By  proper 
shunting,  the  distortion  can  be 
minimized  for  a  chosen  range. 

It  is  important  that  the  distor¬ 
tion  in  the  driving  source  be  as 
small  as  possible  to  avoid  addi¬ 
tional  error.  Likewise  the  internal 
impedance  of  the  signal  source  must 
be  extremely  small  or  the  non¬ 
linear  current  drawn  by  the  squarer 
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FIG.  6 — TTpical  drivar  circuit  with  B^ohm  internal  impedance  and  overall  qoin  of 
unity 


FIG.  7 — Mean  square  voltmeter  circuit.  Overall  feedback  reduces  Internal  resistance, 
stabilises  gain  and  improves  frequency  response 


w)M  diBtort  the  output  voltage.  Os¬ 
cillograms  of  observed  waveforms 
are  shown  in  Fig.  5.  The  funda¬ 
mental  frequency  signal  is  first  rec¬ 
tified  as  indicated.  The  current 
through  the  Thyrite-resistor  com¬ 
bination  exhibits  good  waveform 
and  it  is  of  second-harmonic 
frequency. 

The  d-c  milliammeter  in  the  out¬ 
put  of  the  squarer  indicates  the 
mean  square  current  irrespective 
of  the  waveform.  A  one-milliam- 
pere  meter  is  convenient  for  the 
Thyrite  used  (8396839GR1).  Ap¬ 
proximately  4  volts  rms  are  nec¬ 
essary  to  give  full-scale  deflection. 

The  input  impedance  of  the  com¬ 
posite  squarer  is  bilateral  and  non¬ 
linear,  and  varies  approximately 
inversely  with  the  amplitude  of  the 
applied  voltage.  It  is  important 
that  the  driving  impedance  be 
small  so  that  the  voltage  applied 
to  the  squarer  is  identical  to  the 
input  signal.  Current  drawn  from 
the  driving  source  by  the  network 
has  only  odd  harmonics.  This  is 
a  result  of  the  bilateral  nonlinear 
input  resistance. 

Driver  Circuit 

Special  precautions  are  necessary 
in  the  design  of  the  driver  circuit 
for  the  nonlinear  squarer.  Since 
the  impedance  of  the  squarer  varies 
inversely  with  the  instantaneous 
voltage,  applied  signals  having  high 
peak  to  rms  ratios  (crest  factor) 
can  result  in  momentary  imped¬ 
ances  as  low  as  700  ohms.  An 
extremely  low  internal  impedance 
is  required  of  the  driver  so  as  to 
preserve  the  complex  voltage  wave¬ 
form. 

The  ordinary  cathode  follower  is 
not  sufficient  and  the  coupling  ca¬ 
pacitor  for  d-c  isolation  adds  to 
the  driver  impedance  at  low  fre¬ 
quencies.  As  a  point  of  interest, 
an  electrolytic  capacitor  cannot  be 
used  for  coupling  because  of  its 
high  leakage  current. 

The  circuit  of  Fig.  6  is  a  satfe- 
factory  driver.  The  cathode-fol¬ 
lower  impedance  is  further  reduced 
by  feedback  to  a  nominal  6  ohms 
and  the  overall  gain  is  unity.  The 
application  of  feedback,  as  indi¬ 
cated  after  the  isolation,  permits 
the  use  of  a  4-jxf  metallized  paper 
capacitor.  It  requires  in  the  neigh¬ 


borhood  of  4  volts  at  the  input 
of  the  driver  to  pass  an  average 
current  of  1  ma  in  the  output 
meter.  A  preamplifier  and  attenua¬ 
tor  are  necessary  to  increase  the 
overall  sensitivity  and  provide  all 
the  aspects  of  a  conventional  volt¬ 
meter. 

Another,  and  more  efficient, 
driver  circuit  is  shown  in  Fig.  7. 
By  feeding  back  part  of  the  out¬ 
put  signal  to  the  input  stage  the 
output  impedance  is  reduced  to  ap¬ 
proximately  8  ohms  and  the  fre¬ 


quency  response  is  considerably 
improved.  The  feedback  factor  of 
0023  combined  with  an  overall 
gain  of  570  makes  the  driver  rela¬ 
tively  independent  of  supply  volt¬ 
age  variations  and  tube  aging 
(A?  =  13). 

As  shown,  an  input  signal  of 
0.1  volt  results  in  full-scale  deflec¬ 
tion  for  the  output  meter.  The  out¬ 
put  stage  is  capable  of  20-ma 
swings  with  negligible  distortion. 
The  overall  gain  is  adjusted  by 
means  of  the  5,000-ohm  feedback 
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resistor  for  the  particular  Thyrite- 
resistor  combination’s  sensitivity. 

By  incorporating  a  cathode-fol¬ 
lower  driven  attenuator  before  the 
driver  the  circuit  becomes  a  prac¬ 
tical  mean  square  voltmeter.  Each 
10-db  attenuation  step  corresponds 
to  a  0.1  reduction  in  overall  sensitiv¬ 
ity.  In  Fig.  8  the  linearity  with 
overloads  is  compared  to  that  of 
normal  full-scale  current.  By  re¬ 
placing  the  output  meter  with  a 
20-ma  meter,  the  input  signal  can 
be  increased  by  a  factor  with 
no  loss  in  linearity.  In  replacing 
meters  for  this  test  it  is  obviously 
important  to  maintain  the  same 
total  resistance  in  the  squaring 
unit. 

A  frequency-response  character¬ 
istic  for  the  voltmeter  at  the  first 
attenuator  position  is  shown  in  Fig. 
9.  The  response  falls  after  500,000 
cycles.  Changing  the  attenuator  po¬ 
sition  will  have  no  effect  up  until 
this  region.  Since  the  detector  re¬ 
sponse  is  mean  square,  a  1-percent 
change  in  amplifier  gain  will  pro¬ 
duce  a  2-percent  change  in  output 
current. 

Complex  waves  can  have  high 
crest  factors.  Pulses,  for  example 
can  have  large  amplitudes  and 
small  rms  values.  Since  all  ampli¬ 
fiers  have  an  overloading  limit, 
a  compromise  must  be  reached  com¬ 
patible  with  the  waveforms  to  be 
studied.  By  passing  sufficient  cur¬ 
rent  through  the  cathode  follower 
and  by  proper  design  of  the  pre¬ 
amplifier,  crest  factors  of  6  based 
on  full-scale  sensitivity  can  be  tol¬ 
erated  before  clipping,  and  as  much 
as  20  ma  can  pass  instantaneously 
or  continuously  through  the  1-ma 
meter.  The  problem  of  overloading 


FIG.  8 — Square  law.  ai  ihown  ior  (in- 
uBoldal  inputs,  is  idsnticai  ior  0  to  1 
and  0  to  20-ma  tcalos 


arises  since  a  meter  in  conven¬ 
tional  use  can  suffer  severe  over¬ 
loads.  A  commercial  1-ma  meter 
can  pass  25  ma  providing  the 
pointer  is  brought  up  to  the  full- 
scale  stop  slowly.  Damping  of  0.5 
second  can  be  built  into  the  meter 
or  a  large  capacitance  can  be  placed 
across  the  movement  to  achieve 
proper  results. 

Miscellaneous  Details 

The  ultimate  high  -  frequency 
range  is  limited  by  the  high  shunt 
capacitance  of  the  Thyrite  and  the 
amplifier  frequency  response.  Since 
the  dielectric  constant  of  the  Thy¬ 
rite  material  used  is  about  100, 
high  frequencies  are  adversely  af¬ 
fected  and  the  squarer  is  no  longer 
accurate.  Therefore,  complex  waves 
having  high-frequency  components 
greater  than  500,000  cps  will  be 
measured  with  error. 

Fortunately,  the  higher  fre¬ 
quency  terms  generally  contribute 
little  to  the  total  rms  value.  The 
overall  mean  square  linearity  is  ± 
2.5  percent  of  full  scale. 

The  temperature  sensitivity  of 
the  Thyrite  can  introduce  an  error. 
The  Thyrite  temperature  coefficient 
of  resistivity  is  about  —0.5  percent 
per  deg  C. 

The  effects  of  temperature  are 
apparent  from  the  curves  of  Fig.  10 
which  were  taken  for  the  case  of 
the  Thyrite  oven  off  and  then  on. 

Although  the  meter  can  be  cali¬ 
brated  with  sine-wave  signal  in¬ 
puts,  it  is  of  greater  meaning  to 
check  the  calibration  with  complex 
waveforms.  A  thermocouple-type 
r-f  milliammeter  was  used  to  meas¬ 
ure  the  rms  value  of  a  complex  cur¬ 
rent  passing  through  a  10-ohm  re¬ 
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sistor.  The  voltage  dnq)  act  uss  the 
10-ohm  resistor  can  be  p-i-^sed  on 
to  the  voltmeter  and  the  L.-  .i.ing 
should  correspond  to  the  r.ms  .itpu; 
voltage  squared.  The  r-f  mi  .ium- 
meter  can  be  compared  to  an  accur¬ 
ate  d-c  milliammeter  for  initial 
calibration. 

The  sum  of  two  voltages  of  differ¬ 
ent  frequency  and  amplitude 
checked  excellently  with  the  thermo¬ 
couple  readings.  Waveforms  with 
excessive  3rd  harmonic  (that  is,  ex¬ 
citing  current  in  a  transformer) 
were  measured  correctly.  A  half- 
rectified  sinusoid  checked  satisfac¬ 
torily,  after  the  d-c  component  was 
removed.  A  d-c  meter  was  inserted 
in  series  with  an  a-c  meter  and  the 
rms  a-c  current  was 
/«  -  l/H-  /s-.’)*/* 

where  It  was  the  thermocouple 
reading.  A  check  with  triangular 
and  rectangular  pulses  also  gave  a 
correct  meter  indication.  The  re¬ 
sponse  to  complex  waveforms  was 
very  satisfactory. 

The  authors  wish  to  extend  their 
thanks  to  the  Rome  Air  Develop¬ 
ment  Center,  Griffiss  Air  Force 
Base,  Rome,  New  York,  who  made 
possible  this  work  under  contract 
A  F28  ( 099 )  -33.  The  cooperation  of 
J.  L.  Potter,  Chairman  of  the  De¬ 
partment  of  Electrical  Engineering 
is  appreciated. 
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Synthetic  Wavefoims 

Complex  waveform  generator,  set  to  duplicate  unknown  waveform,  shows  harmonic  per¬ 
centages  and  phase  shifts  on  control  settings.  Can  be  used  in  phasing-out  harmonic  distor¬ 
tion  in  high-power  amplifiers,  measuring  circuit  phase  shift,  testing  components  and 

calibrating  test  instruments 


Effects  of  supply-voltage  har¬ 
monics  on  airborne  electronic 
equipment  have  been  studied 
using  the  complex  waveform  gener¬ 
ator  to  be  described  to  duplicate  on 
a  dual-beam  oscilloscope  the  wave¬ 
form  under  analysis.  As  may  be 
seen  from  the  photograph,  the  gen¬ 
erator  has  nine  variables  which  can 
be  set  to  produce  a  desired  wave¬ 
form.  These  variables  are  the 
amplitudes  of  the  fundamental, 
second,  third,  fourth  and  fifth  har¬ 
monics,  and  the  phases  of  the  four 
overtones.  The  parameters  of  the 
synthetic  waveform  are  then  read 
from  control  settings. 

The  instrument  has  proved  use¬ 
ful  in  amplifier  design  problems 
wherein  a  pure  sine  wave  output  is 
obtained  at  high  power  levels  by 
introducing  out-of-phase  harmonic 
distortion  to  phase  out  harmonics 
generated  in  the  amplifier.  The  gen¬ 
erator  has  been  found  a  useful  in¬ 
struction  aid  in  demonstrating  some 
aspects  of  the  Fourier  series.  Com¬ 
mercial  applications  include  testing 


instrument  calibration  for  various 
phase  and  harmonic  conditions  and 
measuring  phase  shift  in  circuits 
and  components.  A  commercial 
model  of  the  device  is  shown  in  the 
photograph. 

The  generator  output  waveform 
can  be  adjusted  from  a  sine  wave  to 
any  wave  shape  within  the  limits  of 
its  nine  variables.  The  general 
waveform  can  be  expressed  by  the 
equation : 

}{l)  •»  Fi  cos  (w  »  +  Si)  +  £«  cos 

(2o./+St)  (1) 

+  El  cos  (3  u  <  +  Si)  +  cos 
(4  u  <  +  s»)  E,  cos  (5  u  t  -|-  ♦») 

The  variable  functions  are:  £?., 
E„  E„  El,  El,  <l>„  <P„  04.  and  0^ 

The  amplitudes  of  the  funda¬ 
mental,  second,  third,  fourth  and 
fifth  harmonics  are  variable  from 
100  percent  of  fundamental  ampli¬ 
tude  to  zero,  and  the  phase  angles  of 
the  second,  third,  fourth  and  fifth 
harmonics  are  variable  from  zero 
to  360  degrees. 

The  need  for  an  instrument  of 
this  sort  in  the  past  led  to  the  devel¬ 


opment  of  electromechanical  gener¬ 
ators.  None  of  these  instruments 
attained  popular  use  because  of  the 
inherent  limitations  of  frequency 
range  and  excessive  cost.  The  gen¬ 
erator  described  is  comparatively 
simple  and  dependable.  It  makes 
use  of  established  principles  and 
circuits  to  obtain  precisely  syn¬ 
chronized  harmonics  and  to  permit 
shifting  the  phase  angle  of  the  har¬ 
monics  relative  to  the  fundamental. 

Theory  of  Operation 

The  block  diagram  (Fig.  1)  indi¬ 
cates  the  method  by  which  the  vari¬ 
ous  harmonics  are  obtained.  A 
variable  intermediate-frequency 
signal  and  a  fixed  i-f  signal  are 
heterodyned  to  obtain  a  variable 
audio-frequency  signal.  Both  the 
fixed  and  variable  i-f  signals  are 
multiplied  in  frequency  and  hetero¬ 
dyned  to  obtain  the  various  har¬ 
monics  of  the  audio  fundamental. 
The  phase  of  the  harmonics  is 
shifted  in  the  fixed  intermediate 
channel  ahead  of  each  multiplier. 
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Speed  Wave  Analysis 
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Shifting  the  i-f  phase  angle  pro¬ 
duces  a  corresponding  shift  in  the 
heterodyned  audio-signal  phase 
angle.  This  may  be  demonstrated 
in  the  heterodyne  equation. 

The  variable-frequency  inter¬ 
mediate  signal  is  represented  by 
coe  (<i>  -I-  i  u)  «  (2) 

where  A  u>t  is  the  difference  in  fre¬ 
quency  between  the  fixed  and  vari¬ 
able  o.scillators. 

The  fixed-frequency  signal  is 
r,  “  E,coa(ut+  *)  (3) 

where  0  is  the  shift  in  phase  angle 
of  the  fixed-frequency  signal  before 
it  is  heterodyned.  The  heterodyned 
output  current,  assuming  square- 
law  detection,  is: 
i  a  (t,  +  «,)>  (4) 

Expanding  Eq.  4  and  substitut¬ 
ing  Eq.  2  and  3: 

i  “  o  cos’  (w  +  4  01)  t  o  2  gj  £, 
CO*  (u  4  u)  <  CO*  ((,)<-(-*) 

-I-  o  coe»  («  t  -1-  •)  (5) 

The  first  and  third  terms,  being 
of  higher  frequency,  are  neglected. 
By  expanding  the  middle  term  of 
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Eq.  5,  Eq.  6  results : 

t  *  fl  Eg  E,  CO*  (2wl-f'4(i>l-l-e) 

+  a  E,  E,coa{^ut—  •)  (6) 

The  second  term,  aE,E,  cos 
(Acof — 0),  is  the  audio  term  which 
shows  that  the  phase-angle  shift 
that  took  place  in  the  fixed  i-f  sig¬ 
nal  appears  in  the  audio  term  after 
being  heterodyned. 

Phase-Shift  Calibration 

The  phase-angle  shift  0  in  the  i-f 
channel  appears  in  the  audio  term. 


Since  the  phase-angle  shift  takes 
place  at  the  intermediate  frequency, 
multiplying  the  frequency  also  mul¬ 
tiplies  the  phase  shift.  The  phase 
angle  need  be  shifted  only  180  de¬ 
grees  at  the  intermediate  frequency 
to  appear  as  a  360-degree  shift  in 
the  second-harmonic  audio  signal, 
the  third  harmonic  need  be  shifted 
only  120  degrees,  the  fourth  90  de¬ 
grees  and  the  fifth  72  degrees. 

Since  phase  shifting  takes  place 
at  a  fixed  frequency,  no  tuning  ad- 


Fiq.  1 — Block  diagram  show*  how  Iho  amplitudoi  and  phaiai  may  bo  varied  to 
lynthoelze  a  given  complex  waveiorm 


justment  is  necessary  in  the  phase 
shifters  as  the  variable-frequency 
oscillator  is  tuned  to  obtain  a 
variable  audio  frequency.  The 
phase-shift  dial  calibrations  hold 
regardless  of  any  change  in  the 
audio  frequency.  Phase  shift  in  the 
variable-frequency  i-f  channels  is 
minimized  by  making  the  tuned 
multiplier  channels  sufficiently 
broad  band  to  maintain  a  relatively 
constant  phase  angle  as  the  vfo  is 
tuned  through  the  band.  There  is 
no  change  in  audio  amplitude  as  the 
phase  angle  is  changed. 

The  amplitudes  of  the  inter¬ 
mediate  variable  and  fixed-fre¬ 
quency  signals  are  adjusted  at  the 
frequency  converters  to  provide 
relatively  pure  audio  signals.  In 
the  experimental  generator  and  in 
(he  production  units  there  is  les 
than  one  percent  of  harmonic 
present  in  the  fundamental  ana 
harmonic  audio  channels  over  the 
fundamental  frequency  range  of 
25-3,000  cycles. 

The  various  audio  outputs  are 
added  in  a  resistor.  Decoupling  of 
the  audio  signals  minimizes  cross¬ 
talk  between  channels. 

Circuit  Details 

Figure  2  shows  the  fundamental 
channel  and  one  (the  fourth  har¬ 
monic)  channel.  The  fixed-frequency 
oscillator  is  crystal  controlled  at 
100  kc.  The  variable-frequency 
oscillator  is  a  temperature-com- 
pen!<ated  Hartley  oscillator  with  a 
tuning  nange  from  100  to  103  kc. 
Buffer  stages  isolate  the  osciilators 
from  the  6L7  frequency  converter. 
The  audio  fundamental  is  available 
at  the  plate  circuit  of  the  frequency 
converter.  The  fundamental  and 
fourth-harmonic  audio  mixers  and 
output  cathode  follower  are  shown 
in  Fig.  3. 

The  variable  i-f  multiplier  con¬ 
sists  of  one  stage  of  multiplication 
and  one  stage  of  amplification.  The 
amplifier  stage  is  necessary  since 
the  multiplier  and  amplifier  tuned 
circuits  are  low  Q  to  provide  the 
necessary  bandwidth  for  minimum 
phase  shift  within  the  tuning 
range.  Without  the  amplifier  there 
would  be  appreciable  fundamental 
present  in  the  harmonic  output. 

The  phase-shift  system  used 'in 
the  fixed-frequency  channel  is  de¬ 


signed  around  standard,  com- 
mercially-available  components.  It 
utilizes  the  fact  that  a  shift  of 
phase  is  obtained  when  a  circuit  is 
tuned  through  a  fixed  resonant 
point  For  about  a  45-degree 
shift  on  each  side  of  resonance  this 
shift  is  fairly  linear,  facilitating 
calibration  of  the  phase-shift  dials. 
In  the  second  and  third  harmonic 
phase  shifters,  where  a  180-degree 
and  a  120-degree  shift  is  required, 
two  such  circuits  separated  by  an 
amplifier  are  used. 

Small  Phase  Shifts 

Where  the  phase  shift  required 
is  less  than  90  degrees,  the  ci’cnits 
are  trimmed  and  padded  so  ’nut  the 
full  rotation  of  the  phase-shift 
capacitor  i.s  utilized  foi  the  re¬ 
quired  pha.«e  shift.  An  additional 
phase-shift  stage  is  provided  in 
each  channel  with  a  separate  con¬ 
trol  knob  labelled  PHASE-ZERO  ad¬ 
just.  This  is  provided  so  that  the 
main  phase-shift  dials  can  be  set 
to  read  zero  pha.se  shift  regardless 
of  phase  distortion  in  any  amplifier 
u.sed  in  conjunction  with  the  gener¬ 
ator. 

The  fixed-frequency  multipliers 
and  amplifiers  are  similar  to  those 
of  the  variable-frequency  channels. 

The  generator  contains  an  output 


from  which  the  complex  waveform 
is  available  at  one  volt  with  a  500- 
ohm  output  impedance.  A  syn¬ 
chronizing  output  is  provided  from 
which  an  oscilloscope  may  be  syn¬ 
chronized  with  the  audio  funda¬ 
mental  so  that  the  oscilloscope 
sweep  will  remain  synchronized  at 
the  same  part  of  the  fundamental 
cycle  as  the  waveshape  is  altered. 

A  vtvm  output  connected  to  a 
switch  is  provided  so  that  the  level 
of  the  fundamental  and  each  har¬ 
monic  may  be  monitored.  In  addi¬ 
tion,  the  harmonic  amplitude  dials 
are  calibrated.  The  phase-shift 
dials  are  calibrated  in  plus  and 
minus  180  degrees  from  0  degrees, 
providing  a  360-degree  total  shift 
in  phase  in  each  of  the  harmonic 
channels. 

Wave  Analysis 

Wave  analysts,  for  waveforms  of 
fairly  high  harmonic  content,  may 
be  accomplished  by  synthesizing, 
with  the  generator,  the  waveform 
to  be  analyzed,  and  reading  the 
harmonic  content  from  the  instru¬ 
ment.  This  may  be  done  by  apply¬ 
ing  the  waveform  to  be  analyzed  to 
one  gun  of  a  dual-beam  oscilloscope 
and  matching  the  waveform  under 
analysis  with  the  generated  wave. 
By  superimposing  one  wave  an  the 
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Other  a  fair  degree  of  accuracy  may 
be  obtained.  Thia  method  permits 
the  harmonic  analysis  of  waves  of 
much  higher  frequency  than  is  pos¬ 
sible  with  present  commercial  ana¬ 
lyzers,  since  the  frequency  of  the 
wave  to  be  anal}Fzed  may  be  many 
times  greater  than  that  of  the  syn¬ 
thesized  wave.  The  frequency  of 
the  wave  that  may  be  analyzed  is 
limited  only  by  the  oscilloscope 
used. 

A  greater  degree  of  accuracy  in 
wave  analysis,  but  at  a  frequency 
range  limited  by  the  fundamental 
range  of  the  generator,  may  be  ob¬ 
tained  by  using  the  generator  to 
phase  out  the  harmonics  of  the 
waveform  under  analysis.  The  syn¬ 
chronizing  output  is  shifted  in 
phase  by  180  degrees  and  fed  into 
an  amplifier  whose  distortion  is  to 
be  measured.  If  the  amplifier  itself 
has  180  degrees  of  phase  shift,  the 
phase  need  not  be  shifted,  but  since 
most  amplifiers  do  have  some  phase 
distortion,  an  auxiliary  phase 
shifter  is  desirable. 

The  output  of  the  amplifier  and 
the  output  from  which  the  complex 
waveform  is  obtained  are  mixed  in 
a  linear  device,  such  as  a  resistor. 
The  fundamental  amplitude  from 
the  generator  is  then  adjusted  for 


minimum  deflection  in  a  vtvm  or 
an  oscilloscope  connected  across  the 
mixing  device.  The  fundamental 
amplitude  necessary  for  minimum 
deflection  is  taken  as  the  basis  of 
the  harmonic  percentages.  The 
second,  third,  fourth  and  fifth  har¬ 
monic  amplitudes  and  phases  are 
then  adjusted  for  further  mini¬ 
mum.  If  the  output  is  observed  on 
an  oscilloscope,  the  phasing  out  of 
the  harmonics  is  facilitated.  The 
amplitudes  and  phase  displacement 
of  the  harmonics  are  obtained  from 
the  generator  dials. 

Other  Applications 

The  output  sine  wave  of  one  of 
the  harmonic  channels  may  be  used 
in  checking  phase  shift  of  a  com¬ 
ponent.  The  portion  of  the  sweep 
where  the  sine  wave  crosses  the  axis 
on  an  oscilloscope  connected  to  the 
output  of  the  generator  is  noted. 

The  component  or  circuit  to  be 
tested  is  then  connected  between 
the  generator  and  the  oscilloscope. 
With  the  oscilloscope  sweep  syn¬ 
chronized  by  the  fundamental, 
which  remains  unchanged  in  phase, 
a  shift  in  phase  of  the  signal  due 
to  the  circuit  being  tested  will  be 
indicated  on  the  oscilloscope  by  the 
harmonic  sine  wave  being  displaced 


Fig.  3 — Fundamantol  and  iourtb-hoi- 
monic  mixan,  thowing  amplltnda  con-  f 
troU  and  output  cathodo  loUowar  , 


along  the  sweep  axis  on  the  screen,  a 

The  harmonic  phase-shift  dial  is  I 
then  adjusted  so  that  the  position  I 
of  the  sine  wave  on  the  sweep  axis  ! 
is  the  same  as  it  was  when  the  I 
oscilloscope  was  connected  directly  \ 
across  the  output  of  the  generator. 

The  phase  shift  necessary  to  bring 
the  pattern  back  to  its  original 
position  is  the  phase  shift  intro¬ 
duced  by  the  circuit  under  test,  and 
is  read  directly  from  the  phase- 
shift  dial. 

The  generator  can  also  be  used 
to  solve  the  problem  of  maintaining 
a  constant  phase  shift  between  two 
voltages  as  the  frequency  is 
changed. 
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Finding  Phase  Shift 


By  performing  extra  vector-rotating  operations  on  the  standard  Smith  transmission-line 
chart,  the  phase  and  magnitude  of  the  voltage  and  current  at  a  point  on  a  line  can  be  deter¬ 
mined  relative  to  the  voltage  and  current  at  the  termination 


The  Smith  chart*  gives  the  im¬ 
pedance  at  a  point  on  a  trans¬ 
mission  line  when  the  impedance  of 
the  termination  is  known.  But,  in 
addition,  the  engineer  often  wishes 
to  know  the  phase  shift  introduced 
by  the  section  of  line  and  the  mag¬ 
nitude  of  the  voltage  and  current 
with  respect  to  the  voltage  and  cur¬ 
rent  at  the  termination. 

By  the  use  of  extra  operations, 
the  Smith  chart  will  give  this  extra 
information.  It  is  also  possible  and 
u.seful  to  find  the  impedance  and 
the  phase  and  magnitude  of  the 
voltage  and  current  referred 
to  the  voltage  and  current  at  the 
termination,  when  the  termination 
is  an  impedance  containing  a  nega¬ 
tive  resistance.  A  tube  feeding 
power  into  one  end  of  a  line  is  such 
an  impedance  at  the  fundamental 
frequency. 

A  specific  ca.se  where  this  in¬ 
formation  is  u.seful  is  to  be  found  in 
the  design  of  grounded-grid  oscil¬ 
lators  which  feed  high-Q  resonant 
circuits  through  transmission 
lines.”  The  procedure  to  be  fol¬ 
lowed  in  .solving  such  problems  will 
be  explained  by  using  specific  ex¬ 
amples. 

Termination  with  Positive  ft  - 

In  the  first  example,  the  termina¬ 
tion  is  an  impedance  containing  a 
positive  resistance.  Assume  line 
attenuation  to  be  zero.  The  imped¬ 
ance  will  consist  of  a  resistance  of 
2.0Z.  ohms  in  series  with  an  induct¬ 
ance  of  1.4Z.  ohms.  A.ssume  also 
that  it  is  necessary  to  know  the 
following  quantities  65  electrical 
degrees  from  the  termination:  (1) 
the  impedance;  (2)  the  phase  and 
magnitude  of  the  voltage  relative  to 
the  voltage  across  the  termination ; 
(3)  the  pha.se  and  magnitude  of  the 


current  relative  to  the  current  in 
the  termination. 

The  impedance  of  the  termina¬ 
tion  (volts  per  unit  current)  is 
found  at  point  A  in  Fig.  1.*  The 
diametrically  opposite  point  B  is 
the  admittance  (amperes  per  unit 
potential  difference).  Vectors 
drawn  from  O  to  A  and  B  represent 
the  phase  and  magnitude  of  the 
termination  voltage  and  current*. 

On  the  Smith  chart  the  scale  is 
chosen  such  that  a  current  vector 
equal  in  length  to  the  voltage  vector 
represents  a  current  t  =  V/Z,, 
where  Z.  is  the  impedance  of  the 
transmission  line.  The  points  A' 
and  B'  represent  the  impedance 
(Z  =  0.5Z.  —  jO.lZ.)  and  admit- 
ance  [(F  =  (0.68/Z.)  +  (;0.94 
/Z.)]  respectively  at  a  point  65“ 
toward  the  generator.  Vectors 
drawn  from  O  to  A'  and  B'  repre¬ 
sent  the  voltage  and  current  at  this 
point.  The  angle  between  them  is 
correct,  but  the  angle  between  the 
voltage  vector  at  65“  and  the  volt¬ 
age  vector  at  0“  is  incorrect. 

To  show  all  vectors  with  the  cor¬ 
rect  magnitude  and  phase  relations, 
the  vectors  OA'  and  OB'  are  rotated 
counterclockwise  65“  as  shown. 
This  rotation  is  required  because 
the  voltage  and  current  vectors  at 
the  termination  are  formed  by  the 
addition  of  a  transmitted  wave 
(voltage  and  current  represented 
by  OC)  and  a  reflected  wave  with 
voltage  vector  CA  and  current  vec¬ 
tor  CB. 

The  transmitted  and  reflected 
waves  must  be  advanced  and  re¬ 
tarded  65“  respectively.'  On  the 
Smith  chart  the  transmitted  wave 
OC  remains  fixed,  while  the  re¬ 
flected  wave  is  retarded  130“  (130“ 
clockwise).  Hence,  to  restore  the 
proper  spatial  relations  in  the  vec¬ 


tor  diagram,  the  triangle  A'  OB' 
must  be  rotated  65“  counterclock¬ 
wise  about  O.  This  gives  the  vector 
V (65“),  which  is  0.7  times  the  mag¬ 
nitude  of  the  voltage  at  0“  and 
ahead  in  phase  by  25.5“,  and  the 
current  vector  7(65“),  which  is  2.0 
times  the  magnitude  of  the  current 
vector  at  0“  and  is  ahead  in  phase 
by  115“. 

Termination  with  Negative  ft 

When  the  terminating  impedance 
contains  a  negative  resistance  it  is 
usually  called  a  generator.  It  is 
customary  to  consider  that  the  gen¬ 
erator  will  determine  only  the  mag¬ 
nitude  of  the  voltage  across  the 
line,  while  the  voltage  distribution 
will  be  determined  solely  by  the 
passive  termination  at  the  other 
end.  If  a  generator  is  feeding 
power  into  a  line  which  pre.sents 
a  definite  impedance,  say  an  in¬ 
ductance  in  series  with  a  resistance, 
then  the  generator  itself  must  look 
like  an  impedance  consisting  of 
a  capacitance  in  series  with  a 
negative  resistance.  It  is  therefore 
legitimate,  and  often  useful,  to  cal¬ 
culate  voltage  and  current  dis¬ 
tributions  on  the  line  using  the 
impedance  of  the  generator  as  a 
starting  point. 

To  use  the  Smith  chart  in  this 
case,  the  impedance  of  the  genera¬ 
tor  is  first  determined.  The  im¬ 
pedance  looking  into  the  line  will 
then  appear  to  be  an  inductance  in 
parallel  with  a  positive  resistance. 
The  impedance  elsewhere  on  the 
line  and  the  phase  and  magnitude 
of  the  voltage  and  current  relative 
to  the  voltage  and  current  at  the 
generator  can  then  be  found  as  in 
the  first  example,  except  that  the 
direction  of  all  rotations  should 
be  reversed  in  this  case. 
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FIG.  1 — Method  oi  using  chart  when  lino  tormination  contains  positlTO  toslstonco 
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As  an  example,  consider  an  am¬ 
plifier  tube  connected  to  a  tank 
circuit  which  is  in  turn  connected 
to  a  100-ohm  transmission  line. 
Assume  that  the  other  end  of  the 
line  is  coupled  in  some  manner  to  a 
resonator.  Assume  that  operation  is 
to  be  class  C,  with  2  kv  on  the 
plate  and  1  amp  plate  current.  The 
fundamental  component  of  the  plate 
current  will  then  be  around  1.8  amp 
peak.*  With  an  assumed  r-f  swing 
of  1,800  volts,  the  tube  can  be  rep¬ 
resented  by  a  1,000-ohm  negative 
resistance  in  parallel  with  the  ca¬ 
pacitive  reactance  of  the  tube 
elements. 

Assume  also  that  the  tank  circuit 
is  detuned  so  that  a  net  capacitive 
reactance  of  1,000  ohms  appears  in 
parallel  with  the  tube.  This  is  not 
standard  practice  since  standing 
waves  are  produced  on  the  line,  but 
occasions  do  arise  where  it  is  desir¬ 
able  (such  as  a  low-voltage  point 
where  the  line  enters  a  vacuum  sys¬ 
tem).  The  100-ohm  line  is  thus 
terminated  by  a  parallel  combina¬ 
tion  of  1,000  ohms  of  capacitive 
reactance  and  1,000  ohms  of  nega¬ 
tive  resistance. 

This  example  is  solved  in  Fig.  2. 
Looking  into  the  transmission  line 
(away  from  the  generator),  there 
must  be  an  impedance  which  looks 
like  a  1,000-ohm  positive  resistance 
in  parallel  with  a  1,000-ohm  in¬ 
ductance.  Finding  this  point  on  the 
Smith  chart  is  standard  procedure, 
giving  0.001  amp  per  volt  for  the 
currents  that  flow  in  the  two 
branches  of  the  termination  for  1 
volt  applied  across  the  termination. 
Since  the  line  has  an  assumed  Z,  of 
100  ohms,  multiply  by  100  to  get 
0.1  for  both  the  resistance  and  re¬ 
actance  circles. 

The  intersection  at  A  locates  the 


tip  of  the  current  vector  OA.  The 
diametrically  opposite  point  B  is 
the  impedance  (Z  =  5Z,  +  }5Z,) 
and  also  locates  the  tip  of  the 
voltage  vector  OB  which  leads  the 
current  vector  by  46®.  These  two 
vectors  represent  the  voltmeter  and 
ammeter  readings  when  measuring 
the  impedance  looking  toward  the 
passive  load  and  also  the  power 
flowing  into  the  line.  If  power 
flowing  into  the  generator  is  meas¬ 
ured,  it  proves  to  be  negative. 

Since  power  is  VI  cos  6  (where 
cos  6  is  the  power  factor),  cos  6 
must  be  negative,  or  the  angle  be¬ 
tween  voltage  and  current  is  over 
90®.  In  effect  this  involves  switch¬ 
ing  ammeter  connections  so  that  the 
ammeter  reads  backwards.  In  Fig. 
2,  the  voltage  and  current  looking 
into  the  generator  are  represented 


by  F(0°)  and  /,(0®)  where  7,(0®)  ^ 

is  the  vector  obtained  by  reversing  | 
OA.  I 

To  find  the  phase  and  magnitude  | 

of  the  voltage  and  current  30°  along  i 
the  line  from  the  generator,  new  | 
points  A'  and  B'  are  found  by  ro-  * 
tating  30®  counterclockwise  (away  1 

from  the  generator).  The  impe-  j 

dance  looking  toward  the  passive  | 

termination  is  0.29Z.  +  ;T.35Z.  (or  I 
29  -f-  yi35)  and  the  admittance  is 
(0.15/Z.)-(j0.7/Z.).  The  vectors 
OA'  and  OB'  represent  voltage  and 
current  30®  along  the  line  and  have 
the  correct  magnitude  and  phase 
relative  to  each  other  but  not  rela¬ 
tive  to  the  voltage  and  current  at 
0®,  so  they  are  each  rotated  30° 
clockwise,  giving  vectors  V'’(30®) 
and  7(30°). 

If  the  voltage  and  current  look- 
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FIG.  2 — Procedure  wh«n  terminoting  Impedance  is  a  generator  containing  oegolive 
resistance 


mg  toward  the  generator  are  de¬ 
sired,  the  vector  7(30°)  must  be 
reversed.  From  Fig.  2,  the  voltage 
30*  along  the  line  lags  the  voltage 
at  the  generator  by  about  3.7“  while 
the  current  lags  by  36“. 

The  advantage  in  considering  the 
generator  as  the  termination  lies 
in  the  fact  that  the  voltage  and 
current  at  the  far  end  of  the  line 
are  calculated  for  the  desired  oper¬ 
ating  conditions  at  the  tube.  The 
coupling  network  between  load  and 
line  is  then  designed  to  fit  this 
voltage  and  current.  In  feedback 
oscillator  circuits  the  phase  shift 
introduced  by  the  line  is  often  im¬ 
portant  and  is  easily  estimated  by 
the  above  method. 

Attenuation 

Imagine  that  the  transmission 
line  in  the  example  of  Fig.  1  is 
terminated  in  its  characteristic  im¬ 
pedance  and  the  attenuation  is  such 
that  a  wave  traveling  toward  this 
termination  will  suffer  a  power  loss 
of  1  db  in  going  65“  along  the  line. 
The  termination  causes  reflections 
so  there  will  be  a  transmitted  and 
a  reflected  wave  present  This 
means  that  the  voltage  and  current 
vectors  in  these  waves  will  be  at¬ 
tenuated  by  1  db  each. 

In  Fig.  1  the  transmitted  voltage 
and  current  vectors  are  both  repre¬ 
sented  by  OC  (OC  really  consists 
of  two  parallel  vectors),  while  CA 
and  CB  represent  the  voltage  and 
current  in  the  reflected  wave.  In 
moving  back  along  the  line  65° 
from  the  termination,  the  trans¬ 
mitted  voltage  and  current  should 
be  increased  ,by  1  db  each  and  the 
reflected  voltage  and  current  should 
be  decreased  by  1  db‘.  On  the 
Smith  chart,  however,  the  trans¬ 
mitted  vectors  OC  are  kept  con¬ 
stant,  while  the  reflected  voltage 
and  current  vectors  CA  and  CB 
are  decreased  by  2  db  each. 

To  account  for  a  1-db  attenua¬ 
tion  in  power  in  Fig.  1,  decrease 
the  reflected  voltage  and  current 
vectors  CA  and  CB  by  2  db  each, 
which  locates  the  points  A"  and 
B"  and  a  new  impedance  (Z  =  0.72 
Z,  —  ;0.52Z.)  at  the  65“  point  on 
the  line.  So  far  this  is  standard 
procedure. 

The  voltage  and  current  at  this 
.  point  are  represented  by  the  vectors 
OA"  and  OB”.  They  have  the  cor¬ 


rect  phase  and  magnitude  with 
respect  to  each  other  but  not  with 
respect  to  the  voltage  and  current 
at  the  termination.  To  set  things 
right,  these  vectors  are  rotated  65“ 
counterclockwise,  giving  vectors 
OA"  and  OB",  which  are  then 
stretched  by  1  db.  The  vectors 
F(65°).„  and  7(65“).,,  now  repre¬ 
sent  the  voltage  and  current  65” 
along  the  line  with  correct  phase 
and  magnitude. 

Since  the  voltage  and  current  vec¬ 
tors  can  become  quite  large  when 
going  farther  away  from  the  ter¬ 
mination,  it  is  useful  to  extend  the 
attenuation  .scale  used  with  the 
Smith  chart  as  far  as  necessary. 
The  extended  scale  rotates  about  0 
as  shown  in  Fig.  1.  The  amounts 
by  which  the  vectors  OA"  and 
OB"  must  be  stretched  can  also  be 
found  by  multiplying  OA"  and 
OB”  by  the  square  root  of  the  ratio 
CA'/CA". 

Attenuation  in  a  line  often  im¬ 
plies  that  Z.  is  complex.  In  the 
above  example  Z,  has  been  assumed 
to  be  real.  When  Z,  is  complex,  the 
numbers  defining  the  resistance 
and  reactance  circles  on  the  Smith 


chart  are  obtained  by  dividing  the 
terminal  impedance  by  the  complex 
value  of  Z..  If  Z.  is  represented  by 
Z.'e'O,  the  angle  between  the  ter¬ 
mination  voltage  and  current  vec¬ 
tors  (drawn  from  0  in  Fig.  1)  will 
be  reduced  by  the  angle  0,  which 
is  the  angle  of  the  line.  The  dia¬ 
gram  is  therefore  an  incorrect 
spatial  representation  of  the  ter¬ 
minal  impedance.  After  performing 
all  the  previously  described  rota¬ 
tion  operations,  the  angles  between 
different  voltage  vectors  or  differ¬ 
ent  current  vectors  will  be  correct, 
but  the  angle  6  must  be  added  to 
the  angle  from  current  to  voltage 
in  order  to  obtain  the  correct 
spatial  picture  of  the  impedance. 
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Video  Test  Signal  Generator 


Output  signal  ronsists  of  simulated  horizontal  sync  pulse,  blanking  pedestal  and  five 
discrete  sinusoidal  frequencies.  Duration  and  amplitude  of  signals  are  adjustalde  by 
operator.  System  speeds  up  and  increases  accuracy  of  response  measurements  which  may 
be  made  by  unskilled  operators  after  a  brief  instruction  period 


By  H.  BORKAN,  W.  C.  MORRISON  and  J.  G.  REDDECK 

RCA  Lnbiirfiitorien 


VIDEO  FREQUENCY  response 
checks  of  television  equipment 
can  be  made  quickly  and  accurately 
using  the  test  signal  generator 
shown  in  the  photograph.  The  test 
set  generates  its  own  horizontal 
synchronizing  pulses  for  checking 
video  systems  that  require  such 
pulses  in  normal  operation. 

Speed  Plus  Accuracy 

The  video  test  signal  generator  to 
be  described  and  a  typical  test  sig¬ 
nal  are  shown  in  the  photographs. 
The  synchronizing  pulse  is  so  lo¬ 
cated  on  the  blanking  pedestal  that 
no  front  porch  is  produced.  This 
simplifies  the  device  without  de¬ 
tracting  from  its  usefulness  for 
production  testing. 

Referring  to  the  exterior  view, 
the  five  large  knobs  control  the  five 
frequencies  generated.  Each  of  the 
five  small  knobs,  directly  below 
these,  controls  the  amplitude  of  one 
of  the  five  frequencies  independent 
of  the  other  four. 

Starting  from  the  left,  the  fir.st 
oscillator  is  variable  in  1-megacycle 
steps  from  1  to  11  megacycles.  The 
remaining  four  are  continuously 
variable,  one  covering  each  of  the 
following  ranges :  1  to  2.1  me,  1.4  to 
3  me,  2.2  to  3.8  me,  and  3  to  6.4  me. 
A  coarse  frequency  calibration  for 
each  control  is  engraved  on  the 
panel.  The  ranges  are  made  to  over¬ 
lap  so  that  in  most  cases  a  particu¬ 
lar  frequency  can  be  set  on  one  os¬ 


cillator,  and  the  response  at  nearby 
frequencies  can  be  investigated  by 
varying  one  of  the  adjacent  oscilla¬ 
tors. 

Method  of  Operation 

Most  video  systems  are  designed 
to  operate  with  75-ohm  unbalanced 
lines  in  and  out.  Therefore,  the  low- 
impedance  output  of  the  generator 
is  connected  to  the  input  of  the 
video  system  to  be  checked  and  the 
.system  is  properly  terminated.  An 


oscilloscope  having  an  input  imped¬ 
ance  that  is  high  compared  to  75 
ohms  for  all  frequencies  to  be  tested 
may  be  bridged  across  the  input  of 
the  system  without  disturbing  the 
normal  conditions.  > 

.  I 

Adjustment  | 

The  generator  is  adjusted  to  pro-  : 

duce  frequencies  throughout  the 
frequency  band  to  be  checked  and 
the  amplitudes  are  adjusted  to  give 
uniform  respon.se  on  the  oscillo- 


Tsn  knobi  acroM  Iron)  ol  qonerotor  control  (roquoncy  and  ampUtudo  oi  qatod 
■iqna'.t.  Knob  in  upper  rlqhl-hond  comor  tots  oooroU  qain 
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FIG.  1 — Block  diagram  ahowt  how  oocUlotors  at  varioiu  iroguoncioa  aro  koyod 
on  in  Mquonco  during  horizontal  trace  oi  tost  ozciUotcopo 


scope.  The  oscilloscope  is  then 
changed  from  the  input  to  the  out¬ 
put  of  the  system  and  the  test  sig¬ 
nal  is  observed.  Any  variation  from 
uniform  response  is  caused  by  the 
system  and  can  be  measured  di¬ 
rectly. 

A  typical  test  is  illustrated.  In 
the  input-output  patterns  shown, 
the  test  frequencies  are  1.0,  1.5, 
2,  3,  and  4  me.  The  amplifier 
being  tested  has  a  sag  in  the  re¬ 
sponse  near  2  me  and  cuts  off  be¬ 
tween  3  and  4  me. 

Certain  precautions  must  be 
taken  with  such  an  approach.  The 
frequency  response  of  the  oscillo¬ 
scope  must  be  at  least  comparable 
to  that  of  the  system,  otherwise 
overloading  may  occur  in  either  the 
oscilloscope  or  the  system  while  at¬ 
tempting  to  produce  uniform  input. 
It  should  be  emphasized,  however, 
I  that  the  response  of  the  oscilloscope 
I  does  not  have  to  be  flat  Also, 
t  only  five  discrete  frequencies  are 
I  being  checked  at  one  time,  and 
5  there  may  be  holes  in  the  response. 
^Therefore,  it  may  be  necessary  to 
iset  all  the  oscillators  to  a  new  group 
^  of  frequencies  or  to  vary  them  one 
at  a  time  to  investigate  the  com¬ 
plete  spectrum.  With  these  excep¬ 
tions  there  is  very  little  chance  for 
error. 

One  other  problem  is  obvious.  If 
both  the  input  and  output  of  the 
system  being  checked  are  available, 
the  same  oscilloscope  can  be  used  on 
both  the  input  and  the  output.  If 
both  are  not  available,  oscilloscopes 
with  bandwidths  greater  than  the 
system  must  be  used  or  the  response 


of  the  oscilloscopes  used  must  be 
known,  by  previous  check,  to  be 
identical. 


Circuitry 

The  generator  has  several  addi¬ 
tional  controls  within  the  cabinet 
that  provide  increased  usefulness  in 
a  variety  of  applications.  The  oper¬ 
ation  of  these  controls  will  be  ap¬ 
parent  from  a  description  of  how 
the  composite  signal  is  produced.  A 
block  diagram  of  the  unit  is  shown 
in  Fig.  1. 

The  blanking  multivibrator'  is 
nonsymmetrical  and  has  a  basic 
repetition  rate  of  16,750  cps.  How¬ 
ever,  it  may  be  varied  somewhat 
from  this  frequency.  This  tube  gen¬ 
erates  not  only  the  basic  control  fre¬ 
quency  but  also  the  blanking  pedes¬ 
tal.  It  is  very  simple  to  lock  this 
multivibrator,  and  therefore  the  en¬ 
tire  instrument,  to  an  existing  tele¬ 
vision  system  by  injecting  horizon¬ 
tal  synchronizing  pulses  into  this 
stage. 


FIG.  2 — K*T*d  ozeiUotor  circuit  that 
producM  zmooth  pulzaz  by  undomping 
tunad  circuit  oi  ozt^otor 


Two  multivibrators  are  synchron¬ 
ized  with  the  blanking  multivibra¬ 
tor.  The  first  is  also  nonsymmetri¬ 
cal  and  produces  a  signal  which, 
when  added  to  the  blanking  pulse, 
forms  the  synchronizing  pulse.  The 
second,  marked  MV  1  in  Fig.  1,  is 
the  first  in  a  chain  of  multivibra¬ 
tors  and  oscillators.  The  blanking 
pulse  is  differentiated  and  the  trail¬ 
ing  edge  spike  is  used  to  trigger  MV 
I.  This  tube  produces  the  keying 
pulse  which  turns  on  the  first  oscil¬ 
lator  (osc  1), 

The  duration  of  the  keying  pulse 
is  determined  by  the  cathode  resis¬ 
tor  of  the  multivibrator.  This  con¬ 
trol  will  determine  the  duration  of 
the  frequency  produced  by  OSC  1. 
The  trailing  edge  of  the  keying 
pulse  produced  by  MV  1  is  differen¬ 
tiated  and  used  to  start  HV  2, 
which  also  controls  an  oscillator. 

The  chain  is  continued,  each  oscil¬ 
lator  being  started  by  the  trailing 
edge  of  the  preceding  keying  pulse 
multivibrator.  Note  that  the  sum 
of  the  on  times  of  the  five  oscilla¬ 
tors  does  not  have  to  correspond  to 
the  time  between  synchronizing 
pulses.  For  most  purposes  it  is  de¬ 
sirable  to  have  the  five  frequencies 
contained  completely  between  syn¬ 
chronizing  pulses. 

In  a  few  applications,  however,  it 
is  useful  to  have  a  signal  on  the 
back  porch,  and  this  generator  pro¬ 
vides  for  this  contingency.  For  ex¬ 
ample,  an  NTSC  color  signal  can  be 
partially  simulated  by  spreading  the 
first  three  frequencies  over  the  us¬ 
ual  video  portion  of  the  space  be¬ 
tween  sync  pulses,  making  the  am¬ 
plitude  of  the  fourth  oscillator  zero 
and  the  duration  of  its  keying  pulse 
just  long  enough  so  that  the  fifth 
oscillator  starts  on  the  back  porch 
of  the  blanking  pedestal.  Thus  the 
fifth  oscillator  can  partially  simu¬ 
late  the  color  synchronizing  burst. 

The  height  of  the  sync  pulse  ana 
the  blanking  pedestal  are  adjust¬ 
able.  By  setting  the  level  of  all  the 
burst  frequencies  to  a  relatively 
low  value  and  then  adjusting  the 
height  of  the  blanking  pedestal,  the 
amplitude  linearity  of  a  system 
which  utilizes  d-c  setting  can  be  in¬ 
vestigated  since  this  adjustment 
moves  the  test  frequencies  through 
the  amplitude  range  of  the  system 
under  test. 

The  output  of  each  oscillator  is 
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obtained  from  a  tap  on  the  oscilla¬ 
tor  coil.  Variations  in  the  frequency 
of  the  oscillators  due  to  changing 
the  amplitude  controls  are  mini¬ 
mized  by  resistance  isolation.  The 
amplitude  of  the  signal  obtained 
from  each  oscillator  is  determined 
by  front-panel  controls.  The  blank¬ 
ing  pulse,  the  sync  pulse,  and  output 
of  the  oscillators  are  added  by 
means  of  individual  triodes  work¬ 
ing  into  a  common  plate  load.  This 
provides  a  minimum  of  loss  in  the 
adding  process  and  provides  consid¬ 
erable  isolation  between  oscillators. 

The  composite  signal  is  carried 
through  a  normal  video  amplifier 
containing  a  gain  control  so  that 
the  peak-to-peak  value  of  the  com¬ 
posite  signal  can  be  adjusted.  A 
cathode  follower  provides  imped¬ 
ance  matching  between  the  video 
amplifier  and  the  low-impedance 
load. 

Oscillator  Requirements 

Circuitwise,  the  only  part  of  the 
test  generator  requiring  special 
comment  is  the  oscillator,  which 
must  be  designed  to  start  and  stop 
without  injecting  a  pedestal  or  d-c 
component  in  the  output.  The  oscil¬ 
lator  must  start  and  stop  rapidly, 
and  the  amplitude  must  remain  con¬ 
stant  over  the  frequency  band  cov¬ 
ered.  The  signal  generated  must  be 
reasonably  sinusoidal. 

Although  the  oscillators  used  do 
not  completely  satisfy  all  of  these 
requirements,  they  are  satisfactory 
and  far  superior  to  other  systems 
that  were  tried.  The  circuit  of  one 
of  the  keying  multivibrators  and  its 
oscillator  is  shown  in  Fig.  2. 

Each  oscillator  is  prevented  from 
operating  by  loading  the  tuned  cir¬ 
cuit  with  the  cathode  impedance  of 
a  triode.  When  this  damper  tube  is 
driven  to  cutoff  by  the  keying  pulse, 
the  load  is  removed  and  the  oscilla¬ 
tor  comes  up  to  full  amplitude  quite 
rapidly.  The  keying  pulse  does  not 
appear  in  the  output  since  the  cath¬ 
ode  current  of  the  damper  tube 
fiows  through  the  inductance  in  the 
resonant  circuit  which  has  very  low 
d-c  resistance. 

The  component  values  for  each 
oscillator  must  be  individually 
chosen  to  produce  the  most  nearly 
sinusoidal  waveform  with  a  mini¬ 
mum  of  amplitude  variation  as  the 
frequency  is  changed.  Many  satis¬ 


Top  t1«w  oi  graaiotor  chauU  clearly  ■hows  placomonl  oi  ports  and  irsquoncy- 
datormtatinq  slomonts 


factory  variations  of  the  oscillator 
circuit  are  possible  depending  upon 
what  is  wanted  in  the  final  device. 
One  system  used  in  an  earlier  de¬ 
sign  used  the  multivibrator  keying 
pulse  to  shock  excite  the  tuned  cir¬ 
cuit  and  the  tube  was  used  as  an 
amplifier  with  just  sufficient  gain 
to  compensate  exactly  for  the  losses 
in  the  tuned  circuit.  The  result  was 
an  excellent  sine  wave  that  came  up 
to  full  amplitude  in  the  first  half 
cycle  and  maintained  constant  am¬ 
plitude  for  as  long  as  required.  The 
defect  was  that  changing  the  tun¬ 
ing  of  the  LC  circuit  changed  its 
operating  Q.  Thus  a  different  am¬ 
plifier  gain  was  needed  to  prevent 
build-up  or  decay  in  the  amplitude 
of  the  waves  produced.  The  elimi¬ 
nation  of  this  “flatness”  control  was 
considered  well  worth  the  slower 
rise  time  and  increased  distortion 


Typical  input  (top)  and  output  (bottom) 
os^oqroms  show  rosults  oi  tost  on 
Tidoo  system  tbot  bos  a  saq  in  Us  ro- 
■ponso  near  2  me  and  cuts  oil  botwoon 
3  and  4  me 


in  the  lower  frequencies  of  the 
present  unit. 

Results 

This  generator  is  particularly 
suited  for  checking  extensive  tele¬ 
vision  systems.  The  test  signal  can 
be  introduced  at  some  convenient 
input  point  and  simultaneous  checks 
can  be  made  at  many  intermediate 
points.  In  this  way  both  gross  er¬ 
rors  and  cumulative  errors  can  be 
detected  and  localized. 

The  worth  of  the  instrument  was 
demonstrated  in  connection  with 
system  checks  involving  television 
network  facilities.  Tests  made  with 
this  new  generator  in  preparation 
for  color  television  demonstrations 
originating  in  New  York  and 
viewed  in  Washington,  D.  C.,  in  Oc¬ 
tober  1951,  demonstrated  that  for 
this  particular  circuit  the  combined 
•system  was  not  flat.  The  presence 
of  the  test  signal  greatly  simplified 
the  installation  of  the  neces.sary 
compensation. 

One  advantage  of  this  test  signal 
over  the  video  sweep  method  was 
totally  unexpected.  It  is  a  psychol¬ 
ogical  advantage.  Even  persons  hav¬ 
ing  only  casual  knowledge  of  fre¬ 
quency  test  procedures  are  firmly 
convinced  of  the  accuracy  of  the 
method  when  one  points  to  an  oscil¬ 
loscope  which  actually  shows  a  se¬ 
ries  of  cycles  for  each  frequency. 
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Narrow-Band  Link 

Vide<»  Hignal  romprcHHed  to  2.3  kc  bandwidth,  relayed  from  radar  Htatioii  to  central 
control  point  over  telephone  lines  or  radio  link.  System  integration  proj)erties  may  be  uge- 
fu!  for  detecting  small  objects  such  as  submarine  periscopes  or  schnorkel  breathing  tubes 


enough  information  to  operate  the 
yoke-drive  motor  for  the  ppi,  and  to 
furnish  a  sync  pulse  to  start  the 
sweep. 


Bandwidth  Compressor 


NenMl  radar  rtdoo  (A)  a»d  Botos  band-comprMMd  rkdoo  (B)  os  ahown  on  two 
ept  ocopoa  placed  ■Ido  by.oldo.  Baiai  vldoo  ohowi  Improvod  dollnlllon  achloTod  by 
lalotTratlnv  Mvoral  radar  pul*#*  lulaq  crt-ocroon  ■loraqo  proportloa 


Banuwipth  compression  allows 
radar  information  to  be  re¬ 
layed  to  a  control  center  over  a 
leased  telephone  line. 

The  Rafax  bandwidth  rompressor 
accomplishes  this  by  integrating 
the  data  on  the  face  of  a  cathode-ray 
tube  and  scanning  the  tube  face  at 
a  slow  rate.  The  photographs  show 
normal  radar  video  and  Rafax  video 
on  two  oscilloscopes  mounted  side 
by  side. 

Figure  1  shows  the  over-all  oper¬ 
ation  of  the  radar-relay  link.  The 
radar  set  shown  has  its  own  ppi 
display.  Its  video  in  also  fed  into 
the  Rafax  equipment  which  pre¬ 
serves  the  main  information  con¬ 
tent  of  the  radar  video  but  at  a 
much  lower  bandwidth. 

The  output  of  the  equipment  is  a 
narrow-band  signal  which  includes 
the  compressed  video  and  a  syn¬ 
chronising  signal.  It  is  relayed 
over  leased  telephone  line  to  the 
central  point  at  which  the  radar 
information  is  desired.  There  the 
signal-adapter  unit  generates  the 
proper  signals  to  operate  a  ppi  dis¬ 


play  on  which  is  constructed  a  reas¬ 
onable  facsimile  of  the  original  ppi 
picture. 

The  relayed  signals  contain 


Normal  radar  video  is  applied  to 
the  intensity  grid  of  the  Rafax 
cathode- ray  tube.  The  circle  gen¬ 
erator  operates  in  synchronism 
with  the  radar  pulse  repetition  rate, 
so  that  the  trace  executes  a  com¬ 
plete  circle  on  the  ert  screen  for 
every  radar  pulse.  Thus  the  video 
display  shows  a  definite  linear  rela¬ 
tionship  between  the  range  of  a 
given  target  and  the  angle  at  which 
that  target  appears  on  the  scope. 

Since  the  persistence  of  the  phos¬ 
phor  is  such  that  echoes  received 
from  a  target  due  to  one  radar  pulse 
do  not  die  out  before  the  next  echo 
from  that  target  due  to  the  next 
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Relays  Radar  Data 


FIG.  1  Block  diagram  •how*  narrow-band  radar-rolay  tyalom.  Radar  Tidoo  U 
dUplayod  on  clrcular-awoop  cro.  RolatWoly  slow  mochanical  scanning  InlogralM 
data  storod  on  scopo  laco  roducing  radar  tridoo  bandwidth  lor  tranimisalon  oror 
land  lino  or  radio  link 
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pulM  is  received,  the  phosphor  acts 
!  as  a  storaRe  or  intejfratinK  device. 

[  By  choosing  the  proper  ratio  be- 
1  tween  radar  pulse  repetition  rate 
and  persistence,  any  reasonable 
number  of  pulses  may  be  integrated. 
The  integrated  effect  of  many 
pulses  can  be  observed  by  a  photo¬ 
tube  which  scans  the  circle  at  some 
relatively  slow  rate. 

The  photographs  show’  the  es.sen- 
tial  parts  of  the  Rafax  bandwidth 
compressor.  The  oscilloscope  on 
which  the  radar  data  are  presented 
is  a  Dumont  303  modified  to  incor¬ 
porate  the  phototube  amplifier  and 
circle  generator  circuits.  The 
photograph  of  the  complete  assem¬ 
bly  with  the  phototube  light  shield 
removed  shows  the  rotating  scan¬ 
ner  and  phototube  mounted  above 
the  scope  face. 

Theory  of  Operation 

Assume  that  the  radar  set  has 
the  following  characteristics :  pulse- 
repetition  rate,  1,000  pps;  beam- 
width,  2  deg;  and  antenna  scan  rate, 
10  rpm. 

A  point  target  at  some  distance 
from  the  radar  set,  say  25  miles, 
will  be  Illuminated  during  the  time 
that  It  takes  the  beam  to  move 
through  an  angle  of  2  deg.  At  10 
rpm.  the  target  is  illuminated  for 
1/30  second.  If  it  is  desired  to 
integrate  the  echoes  received  from 
»  point  target,  the  integration  time 
should  be  about  1/30  second.  About 
33  pulses  will  be  received  from  a 
given  target  during  the  time  it  is 
illuminated  by  the  radar. 

Since  integration  tends  to  insert 
*  delay  in  the  information  channel, 
over-  integration  cannot  be  toler- 
bted.  While  an  old  signal  still 
lingers  on  the  scope,  a  new  signal 
cannot  take  its  place  until  the  stor¬ 


age  time  interval  is  past. 

The  scanner  samples  the  stored 
information  on  the  screen  at  some 
slow  rate.  The  rate  of  scanning 
should  be  fast  enough  so  that  no 
target  is  passed  over  between  scans. 
Thus  if  a  target  appears  on  the 
.scope  for  1/30  second,  a  scanner  ro¬ 
tation  rate  less  than  30  per  second 
will  allow  some  targets  to  initiate 
and  complete  their  display  without 
the  scanner  ever  seeing  them.  A 
direct  relationship  must  exist  be¬ 
tween  three  parameters,  the  time 
the  target  is  illuminated,  the  inte¬ 
gration  time  of  the  phosphor,  and 
.scanner  rotation  time. 

If  the  integration  time  is  less 
than  the  target  illumination  time, 
not  all  echoes  will  be  integrated ;  if 
it  is  greater  there  will  be  an  aper¬ 
ture  effect  causing  smearing  of  the 
target  over  too  large  an  area  on 
final  presentation.  Further,  the 
scanner  must  rotate  at  least  once 
during  the  time  a  target  appears. 

Since  the  time  of  appearance  of 
a  target  is  equal  to  the  target  illum¬ 
ination  time,  the  scanner  should 
perform  at  least  one  rotation  per 
antenna  beamwidth.  A  fair  com¬ 


promise  sets  the  storage  time  at 
.some  large  fraction  of  the  target 
illumination  time.  For  the  chosen 
time  of  1/30  second  for  illumination 
time,  the  phosphor  storage  time 
should  be  between  I  60  and  1  '30 
second.  The  former  gives  a  cleaner 
picture  with  little  smearing,  the 
latter  gives  a  somewhat  better  sig- 
nal-to-noise  ratio. 

The  scanner  rotation  time  should 
be  no  greater  than  the  target  illum¬ 
ination  time  and  can  be  as  fast  as 
the  storage  time.  For  minimum 
bandwidth  considerations.  the 
slower  figure  11/30  second)  Is  best. 

Syttent  Comtants 

The  whole  design  is  thus  based 
on  the  radar  set  to  which  it  is  at¬ 
tached.  With  the  parameters  speci¬ 
fied  earlier,  a  complete  system  fol¬ 
lows; 

The  radar  antenna  rotates  at  10 
rpm,  one  revolution  every  6  seconds. 
Individual  point  targets  (aircraft) 
are  illuminated  for  1/30  second,  2 
deg  beamwidth  assumed.  The  stor¬ 
age  time  is  about  1/30  second, 
which  is  e<jual  to  one  time  constant 
of  the  phosphor  decay  exfK*nential 
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law.  Almost  all  pulse  echoes  itva. 
a  given  target  are  integrated  on  tht 
screen.  The  scanner  rotates  at  30 
rps,  sampling  the  radar  picture  onct 
per  beamwidth  of  the  parent  radar. 

The  scanning  slit  of  the  scanner  ii 
adjusted  so  that  150  elements  art 
resolved  in  range.  ' 

The  output  of  the  phototube  u 
used  to  drive  the  remote  ppi  dis¬ 
play.  The  remote  ppi  operates  in 
synchronism  with  the  parent  radar 
antenna  at  10  rpm.  Thus  it  moves 
through  2  deg  for  every  rotation  of  ! 
the  scanner.  A  signal-adapter  unit  ^ 
at  the  remote  end  of  the  telephone 
relay  link  furnishes  proper  inputs 
to  the  ppi  console.  The  video  is  fed 
into  the  adapter  unit.  This  video  e 
drives  the  intensity  grid  of  the  ppi  _ 
tube  directly. 

The  main  bang  picked  up  by  the 
scanner  from  the  circle  generator 
appears  at  the  beginning  of  each 
video  train  received  at  the  adapter 
unit.  This  main  bang  is  used  to  . 
sync  a  tv-type  sweep  generator  I 
which  provides  the  sweep  on  the  ppi  I 
tube.  This  main  bang  in  periodic, 
and  its  length  and  amplitude  are 
characteristic,  so  that  it  is  not  diffi¬ 
cult  to  sync  on  it. 

PPI  Yoke  Drire  \ 

The  remaining  input  to  the  ppi 
console  is  to  the  yoke-drive  motor. 
This  is  also  taken  from  the  remote 
video  information.  The  radar  an¬ 
tenna-drive  motor  and  the  scanner 
motor  are  synchronous  and  operate 
from  the  same  power  line  so  that  an 
integral  relationship  exists  between 
the  speed  of  the  antenna  and  the 
speed  of  the  scanner. 

The  number  of  pulse  trains  per 
second  received  at  the  remote  end 
is  always  equal  to  the  numtier  of 
scans  per  second  performed  by  the 
scanner.  Thus  the  main  bang  can 
be  differentiated  and  used  to  sync 
a  multivibrator  running  at  nearly 
50  cycles  per  second.  The  output  of 
this  circuit  passes  to  a  frequency 
doubler  and  is  smoothed  by  filtering 
The  final  output  drives  a  60-cycle 
synchronous  motor.  Thus  the  re¬ 
mote  ppi  tube  yoke  Is  driven  in 
synchronism  with  the  radar  an¬ 
tenna. 

Since  the  scanner  rotates  at  30 
rps,  the  bandwidth  required  to  re¬ 
solve  the  targets  that  it  sees  mav  be 
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Rotating  scanner  samples  data  displayed  on  the  circular  trace 
on  the  catheds-ray  tube  lace.  The  phototube  consorts  visual 
Inlormatlon  Into  electrical  energy  lor  transmission  to  the 
remote  control  center 


found  directly  by  reference  to  the 
number  of  resolvable  elements  in 
ranire  which  it  is  desired  to  detect. 
In  the  usual  case,  some  150  elements 
are  considered  adequate.  On  the 
30-mile  ranRe  with  the  present 
equipment,  this  corresponds  to  a 
range  resolution  of  0.2  mile.  The 
bandwidth  required  for  a  reason¬ 
able  signal-to-noise  ratio  is  thus  150 
X  30/2  or  about  2.3  kilocycles. 
Since  a  radar  with  0.2  mile  range 
resolution  must  have  a  minimum 
bandwidth  of  250  kilocycles  and  in 
practice  has  from  one  to  two  mega¬ 
cycles,  it  is  apparent  that  a  great 
Mving  in  bandwidth  is  accom¬ 
plished. 

Hadar  and  Ratax  Bandwidth 

The  large  discrepancy  between 
radar  bandwidth  and  Rafax  band- 
R^idth  is  accounted  for  by  the 
method  of  operation  of  radar.  To 
resolve  targets  at  range  separations 
0.2  mile  using  a  form  of  energy 
which  propagates  at  the  speed  of 
light  requires  a  system  capable  of 


responding  to  changes  in  two  micro- 
.neconds.  Some  portion  of  the  sys¬ 
tem  must  be  capable  of  discrimi¬ 
nating  between  events  which  are 
two  microseconds  apart,  and  a  mini¬ 
mum  bandwidth  for  such  discrim¬ 
ination  is  about  250  kilocycles. 

Bandwidth  Requirements 

If  the  radar  set  is  regarded  as  a 
device  for  determining  the  presence 
or  absence  of  targets  in  discrete 
blocks  of  space,  the  theoretical  mini¬ 
mum  bandwidth  can  be  found  from 
the  modified  Hartley  law,  C  =  h  log, 
(h  +  n)/n,  where  s  and  n  are  in 
the  same  units,  b  is  bandwidth  in 
cycles  and  C  is  the  capacity  of  the 
channel  in  bits  per-second. 

If  the  region  of  30  miles  radius 
surrounding  a  radar  set  were 
broken  up  into  elemental  (pro¬ 
jected)  areas,  whose  extension  in 
azimuth  is  equal  to  the  beamwidth 
of  the  radar  (2  deg  for  this  case) 
and  whose  extension  in  range  is 
e<|ual  to  its  range  resolution  (0.2 
mile),  then  the  radar  must  perform 


yes-or-no  decisions  on  the  presence 
of  targets  in  180  x  150  =  27,0<K) 
small  space  elements  during  each 
rotation  of  the  antenna.  If  the 
antenna  rotates  in  6  seconds,  then 
4,500  decisions  |>er  .second  are 
re<]uired. 

Assuming  a  signal-to-noise  ratio 
of  3;  (log.  (3  f  1)/1  =  2).  Thus 
h  =  C/2.  Then  to  make  4,5(M)  de¬ 
cisions  or  to  acquire  4,.500  bits  of 
information  per  second  requires  a 
bandwidth  of  2,250  cycles.  Since  the 
actual  bandwidth  of  the  radar  set 
is  mure  than  100  times  as  great  as 
this  theoretical  reijuirement,  it  is 
apparent  that  it  is  the  method  of 
accumulation  of  the  data  and  not 
the  rate  which  demands  such  wide¬ 
band  systems  in  radar. 

Circuit  Details 

A  sync  pulse  from  the  parent 
radar  actuates  the  circle  generator 
and  starts  the  circle  on  the  face  of 
the  Rafax  oscilloscope.  The  circle 
is  produced  by  applying  sine  and 
cosine  excitation  voltages  to  the 
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X  and  Y  deflection  afflpfiflerH/ 
Figure  2  ahows  the  line  wave  gen¬ 
erator  that  luppliei  deflection  volt- 
agei  to  the  oicilloacope.  The  radar 
lync  pulse  input  triggers  V„  a 
monostable  multivibrator  having  a 
period  of  about  150  microseconds. 
Two  selective  ampliflers,  Vt  and  V« 
pass  the  3,000-cps  component  of 
the  multivibrator  waveform  to  the 
output  cathode  follower,  Each 
of  the  selective  ampliflers  incorpo¬ 
rates  an  R-C,  parallel-T  network  in 
its  grid-plate  circuit.  At  the  de¬ 
sired  frequency,  these  networks 
present  practically  inflnite  imped¬ 
ance  to  the  normaily-heavy  inverse 
feedback. 

Figure  3  shows  the  scope  deflec¬ 
tion  and  intensity  modulation  cir¬ 
cuits.  The  phase-shift  network 
feeding  the  F-channel  paraphase 
amplifler  shifts  the  8,000-cps  signal 
46  deg  ahead  while  the  R-C  network 
in  the  grid  circuit  of  the  X-channel 
paraphase  amplifler  retards  the  sig¬ 
nal  46  deg.  These  ampliflers  sup¬ 
ply  circular-sweep  voltage  to  their 
respective  push-pull  deflection  amp¬ 
liflers.  The  intensity  modulation 
circuit  includes  two  stages  of  video 
amplification,  and  input  and  output 
cathode  followers. 

The  scanner  and  the  radar  an¬ 
tenna  are  driven  by  synchronous 
motors,  thus  the  speed  of  the  scan¬ 
ner  is  synchronized  with  that  of  the 
antenna.  The  light  from  the  scope 
face  passes  through  a  slit  to  the 
phototube  whose  output  is  amplified 
by  the  circuit  shown  in  Fig.  4. 

Optical  SyMtetn 

The  design  of  the  scanner  is 
shown  in  Fig.  6.  Light  from  the 
scope  face  passes  through  a  Lucite 
plate  to  the  lens  L„  thence  to  two 
46-deg  mirrors  to  assume  a  coaxial 
orientation  with  the  scanner  shaft, 
and  is  brought  to  a  focus  on  the  slit. 
A  third  46-deg  mirror  i>ends  the 
light  beam  so  that  it  falls  on  the 
phototube.  I,ens  L,  is  in  such  a  posi¬ 
tion  that  it  focuses  the  plane  of  lens 
L,  on  the  photocathode.  I..ens  L,  acts 
ns  an  evenly  illuminated  source 
which  is  focused  on  the  phototube. 
Any  eccentricity  in  the  circle  on  the 
crt  will  not  result  in  movement  of 
the  spot  of  light  on  the  photo- 
cathode.  The  phototube  is  removed 
from  the  path  of  the  circle  so  that 
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phase  stability  in  the  circle  is  un¬ 
necessary.  Any  amount  of  phase 
shift  can  be  tolerated  by  this  sys¬ 
tem.  The  only  requirement  is  that 
the  rate  of  phase  shift  remain  less 
than  about  2  deg  (the  radar  beam- 
width)  per  scanner  rotation,  that  is, 
less  than  about  60-deg  per  second. 

Magnification  of  the  optical  sys¬ 
tem  up  to  lens  L,  is  approximately 
unity.  I.«ns  L,  has  a  short  focal 
length  (1  inch)  so  that  a  i-inch 
circle  of  light  at  the  plane  of  lens 
Li  becomes  a  i-inch  circle  on  the 
phototube. 

Motions  of  the  spot  of  light  on 
the  crt  result  in  no  motion  of  the 
image  at  the  phototube.  However, 
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modulations  of  the  light  intensity 
on  the  phototube  can  result  if  such 
motions  are  of  sufficient  magnitude 
to  move  the  circle  of  light  off  lens 
U. 

In  general,  maximum  deviations 
of  the  c-r  trace  from  a  true  circle 
are  no  more  than  ±  i  inch.  Drift¬ 
ing  of  the  spot  by  i  inch  will  not 
move  the  spot  of  light  off 

Integration  and  Storage 
Properties 

The  system  depends  for  its  oper¬ 
ation  on  the  integration  and  stor¬ 
age  effects  in  the  phosphor.  If  this 
is  not  a  good  integrator,  some  small 
signals  may  be  seen  on  the  original 
ppi  picture  but  not  on  the  Rafax 
picture.  If  the  phosphor  is  a  good 
integrator,  but  decays  in  less  than 
the  time  of  illumination  of  the 
target,  then,  although  integration 


takes  place,  signals  may  be  lo.st. 

A  test  of  the  propertie.s  of  .several 
phosphors  was  made  at  .M.I.T.* 
Measurements  of  integration  prop¬ 
erties,  and  decay  properties  of  the 
PI,  P4,  and  P7  phosphors  showed 
that  the  P4  and  P7  were  unsatis¬ 
factory. 

Figure  6  shows  the  integration 
properties  of  the  Pi  phosphor  for 
different  numbers  of  radar  pulses. 
The  number  of  pulses  corresponds 
to  the  illumination  time  of  a  radar 
target.  For  example,  if  the  radar 
prf  is  1,000  pulses  per  second  and 
the  target  is  illuminated  for  1/30 
second,  approximately  32  echo 
pulses  may  be  expected.  If  the 
phosphor  is  to  give  the  integrated 
effect  of  all  the  pulses  received  from 
that  target,  it  should  integrate 
linearly  over  32  pulses. 

Figure  6  indicates  that  the  PI 
phosphor  has  integrated  up  to  32 
pulses  before  saturation  becomes 
serious.  The  integration  effect  is 
a  function  of  the  level  of  the  indi¬ 
vidual  pulses.  Figure  6  shows  the 
case  where  separate  pulses  were 
relatively  small,  corresponding  to 
weak  signals  from  a  distant  target. 
It  is  in  just  such  cases  that  g«)od 
integration  is  important  if  weak 
signals  are  not  to  be  lost. 

Figure  6  also  shows  the  decay  of 
the  signal  after  the  initial  build  up. 
It  is  desirable  for  the  signal  to  de¬ 
cay  to  about  50  percent  in  the  time 
corresponding  to  target  illumina¬ 
tion  time.  Since  illumination  time 
is  a  function  of  the  radar  set  itself, 
no  fixed  value  can  be  specified. 
However,  if  the  radar  constants 
assumed  in  this  report  are  chosen, 
the  PI  phosphor  decays  too  fast. 
Its  decay  time  is  about  10  milli¬ 
seconds,  whereas  a  30-milHsecond 
decay  time  would  be  more  desirable. 

The -original  Rafax  bandwidth 
compressor  was  conceived  by  W.  N. 
Brown,  Jr.  Other  Haller,  Raymond 
and  Brown,  Inc.  employees  contrib¬ 
uting  to  the  development  of  Rafax 
in  its  present  form  are,  in  addition 
to  the  author,  S,  P,  Detwiler,  P.  J- 
Freed,  R.  V.  Higdon  and  A.  0- 
Schilling. 
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Simplified 

I-F  Amplifier  Design 


Three-8tep  method  makeH  U8e  of  three  npeeial  ehart8  that  enable  de^i^i^er  to  choose 
circuit  eon8tant8  rapidly  and  to  compare  varioii8  romhination8  of  parameters  for 
obtaining  optimum  design.  Typical  example8  are  worked  to  illustrate  use  of  charts 
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INTERMEDIATE-FREQUENCY  ampli¬ 
fier  design  by  mathematical 
meanH  is  time  consuming  and  the 
operations  involved  are  quite  cum¬ 
bersome.  Through  the  use  of  three 
charts  given  here,  the  process  can 
be  reduced  to  three  or  four  simple 
steps  for  the  complete  design  of  a 
synchronously-tuned  i-f  amplifier 
system  using  the  double-tuned 
transformer  configuration  shown  in 
Fig.  1. 

The  chart  |n  Fig.  2  is  a  family  of 
curves  showing  the  relation  be¬ 
tween  shape  factor  of  the  selectivity 
curve  of  an  i-f  system  to  the 
coefficient  of  coupling  of  the  double- 
tuned  transformer  used  in  this  sys¬ 
tem.  Shape  factor  SF  of  the  i-f 
system  will  be  taken  as  the  ratio  of 
the  system  bandwidth  at  —60  db 
to  that  at  —6  db.  This  factor  is 
independent  of  the  Q  of  the  primary 
and  secondary  of  the  transformer 
and  is  only  a  function  of  the  cou¬ 
pling  of  a  double-tuned  circuit  and 
the  number  of  such  circuits  cas¬ 
caded.  Thus,  once  the  shape  factor 
of  any  system  Is  specified  the  num¬ 
ber  of  tuned  circuits  and  coupling 
necessary  is  immediately  found 
from  Fig.  2. 

The  following  equation  was  used 
in  plotting  this  family  of  curves. 

!tFm\ 

L  V^Tl^(2)V--4p  J 

where  m  is  the  number  of  double- 


tuned  transformers  and  p  is  the 
.square  of  the  coupling  coefficient  k 
normalized  to  critical  coupling  k,. 

Figure  3  is  a  family  of  curves 
showing  the  relation  between  the 
bandwidth  factor  X  versus  the 
coefficient  of  coupling. 

The  expression  for  X  is 

„  20A/  QBW 

/.  "  /.  “ 

where  Q  =r  Q,  =; 

Figure  4  shows  the  relation  be¬ 
tween  the  normalized  gain  of  a 
band-pass  amplifier  incorporating  a 
double-tuned  circuit  versus  cou¬ 
pling.  The  expression  used  in  plot¬ 
ting  this  curve  is 

A 

A,  “  1 

where  A,  =  gain  at  kQ  =  1  (criti¬ 
cal  coupling). 
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Symbol  Summary 

IN'Iiiiitionfi  r>f  tranafuriner  nitn- 

itlunU  einployncl  in  thia  article  are 

SH  (oIIowh: 

u 

w  l>riiiiary  indiu^tance  in 

henry a 

I't 

—  Necnndary  in<iiictaiM-«;  in 

Ci 

henryt 

■i  (irimary  cjiiNtcitam'e  in 
faratU 

—  aeunmlary  c.apscitance  in 

faradi 

—  O  <»(  prifiiary  —  ul^/rx 

^  fj  (it  aeonndary  «  w/^/ri 

ri 

>  reHialam'e  of  (iriiiiary 

winding 

ri 

■i  reaiatance  (if  aeivindary 

winding 

pi/i 

k/k,  -  coefficient 

of  oiiipling 

SF 

—  Hhafie  factor  of  aelei^tivity 

curve 

X 

-  2fM///.  -  0  HW/U 

A, 

-  gain  at  /» 

—  (leak  to  valley  ratio 

—  (*nter  fre<|ii«n(;y 

The  curve  shown  in  Fig.  4  is  also 
useful  in  determining  peak-to-valley 
ratios  of  any  system  when  the 
coupling  coefficient  is  greater  than 
unity.  Above  k/k,  =  1,  the  curve 
is  a  measure  of  the  peak-to-valley 
ratio  and  the  db  (right  hand)  ordi¬ 
nate  should  be  used.  For  example 
if  k/k,  =  2,  the  peak-to-valley  ratio 
for  one  transformer  from  the  db 
scale  is  —  2  db.  This  means  the 
response  at  the  center  frequency, 
which  corresponds  to  the  valley,  Is 
2  db  lielow  the  response  at  the  peaks 
of  the  selectivity  curve.  Now,  If  n 
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no.  2- — CunrM  ier  dclcrmlnlnq  coupling  Irom  spocUlod  thapo  lactor,  Tho  numbor 
d  ■logo*  U  ono  lou  than  tho  numbor  ol  Ironoionnoro.  and  tho  ohopo  factor  SF  U 
IndopondonI  of  Q  and  contor  froquoncy 


tranHformerH  are  uaed  the  overall 
peak-to-valley  ratio  will  be  n  timeH 
—  2  or  —  2n  db. 

Dmiign  Procedure 

A  complete  i-f  ayatem  deaiKii  ia 
aa  follows: 

The  i-f  frequency  ia  choaen  uaintf 
theae  factors  aa  its  baaia : 

Imatre  Rejection — that  is  whether 
or  not  the  r-f  circuits  have  enouKh 
selectivity  to  reject  the  imatre  fre¬ 
quency  which  ia  etiual  to  the  r-f 
fretjuency  plus  or  minus  two  times 
the  I-f  frequency. 

Rejection  of  r-f  circuit  to  i-f. 
The  1-f  frequency  must  be  choaen 
below  the  lowest  r-f  frecpjency  cov¬ 
ered  by  the  receiver  so  that  with 
the  Q’s  obtainable  in  the  r-f  aer'tion, 
together  with  any  traps  that  may 
be  incorporated,  the  i-f  rejection 
will  be  at  least  60  db  down. 

The  i-f  frequency  must  also  be 
chosen  low  enoutrh  in  frequency  so 
that  the  bandwidth  requirement  at 
6  db  (for  example  narrow  l>and) 
can  l)e  met  usintr  the  proper  number 
of  tuned  circuits  havinK  a  reason¬ 
able  value  of  Q.  The  number  of 
tuned  circuits  to  i)e  employed  is  de¬ 
termined  by  the  shape  factor  speci- 
flcation.  Now  havinK  determined 
the  i-f  frtHiuency,  pr«>ce«d  aa  foilowa 
to  complete  the  deaiKn  of  the  I-f 
aystem : 


F'rom  FIk.  2  choose  the  number 
of  transformers  that  will  be  neces¬ 
sary  to  meet  the  shape  factor  speci¬ 
fication,  havinK  initially  established 
the  amount  of  couplinK  to  be  em¬ 
ployed.  Aa  an  aid  in  determininK 
the  proper  coefficient  of  couplinK  to 
use  refer  to  F’Ik.  4. 

From  F’ig.  3  determine  X.  For 
example,  if  five  transformers  are 
required  (obtained  from  previous 
step),  at  the  value  of  k/k,  chosen, 
pick  off  the  value  of  X  from  the 
1.2-db  curve,  since  the  bandwidth 
bt  —1.2  and  — 12  db  for  one  trans¬ 
former  would  be  the  overall  i-f 
bandwidth  BW  at  -6  and  -  60  db 
respectively. 

From  the  value  of  X,  the  required 
Q  of  the  transformer  can  l>e  com¬ 
puted  us  follows: 


which  equals  Q,  and  The  term 
BW  In  the  —  6  db  bandwidth.  Hav¬ 
inK  initially  specified  a  certain  K^in 
per  staKe,  the  constants  of  the 
transformer  are: 

Lm,  r  1 
tm  WoO  L  V  p  J 

where  L  =  L,  —  h.,  and  A„  —  de¬ 
sired  Kain  at 

If  \  p  ia  approximately  1  (critical 
couplinK) 


L 


2  At 

gm 


and 


where  C  =  C,  = 

Practical  Examples 

Three  examples  are  presented  to 
illustrate  the  chart  method. 

Example  1.  DesiKn  an  amplifier 
with  an  overall  selectivity  curve  of 
100  kc  at  —  6  db  and  300  kc  it 

—  60  db  at  /#  =  4.3  me.  Use  a  Kiin 
of  90  db  with  6AK5  pentodes. 

Step  1.  From  FIk.  2  procetui  hori¬ 
zontally  alonK  SF  =  3.  It  can  be 
.seen  that  there  are  four  curves  of 
this  family  that  intersect  this  line. 
They  are  the  6-tran8former  line  at 
=  0.76,  the  6  line  at  \/p  = 
0.826,  the  4  line  at  Vp  =  0.976  and 
the  3  line  at  \^p  =  1.400. 

The  choice  of  any  one  of  the 
above  curves  is  a  matter  of  judg¬ 
ment  and  ia  based  on  the  gain  and 
peak-to-valley  ratio  considerations. 
F'rom  Fig.  4  it  can  be  seen  that  if 
six  transformers  are  used,  there 
will  be  approximately  a  0.6-db  loss 
per  stage  as  compared  to  the  four 
transformer  choice.  If  three  are 
used  an  overcoupled  condition  is 
realized,  and  from  Fig.  4  the  peak- 
to-valley  ratio  per  transformer  will 
be  approximately  0.6  db,  which  may 
or  may  not  be  desirable.  Four 
transformers  will  be  cho.sen  here 
since  with  three  stages  (1  less  than 
the  number  of  transformers)  the 
overall  gain  specification  can  be 
met  using  a  6AK6  and  a  rea.sonably 
high  value  of  fixed  tuning  caoaci- 
tance  to  reduce  any  effects  of  de¬ 
tuning  due  to  variations  in  input 
capacitance  (Miller  effect)  result¬ 
ing  from  any  avc  action.  Therefore 
the  desired  value  of  \/p  is  0.975, 
and  the  re<iuired  number  of  trans¬ 
formers  is  four. 

Step  2.  Since  four  transformers 
are  to  be  used  the  selectivity  «»f  one 
of  these  transformers  at  —  1-6  and 

—  16  db  (Fig.  3)  will  l)e  the  overall 
selectivity  of  the  i-f  system.  I/s  ate 
the  intersection  of  a  line  drawn 
vertically  at  \'p  —  0.976  with  th<> 

—  1.6  and  —  16  db  lines.  These 
points  give  X  , ,  db  and  X.u  db.  it 
is  only  necessary  to  use  one  of  these 
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f*ctnrs,  say  db  for  the  Q 

determination. 


IJ  X  4.3  X  !(»•  ^ 

“  i0()  X  10*  ' 

Step  3.  A  ifain  of  30  db  per  staKe 
is  desired  with  a  6AK5. 

Tbcrrlore  L  -  - 

(Fa  WoV 

■nee  p  «  1. 

If  A.  =  30  db  or  31.6,  =  6,000 

liinhos,  «!>.  =  2  n  X  4.3  x  10*  =  27  X 
10*,  and  Q  =  47,  then  L  =  10  |ih 
and  C  =  137  jjiixf. 

Example  2.  Design  an  amplifier 
with  an  overall  selectivity  of  8  kc 
it  —  6  db  and  24  kc  at  —  60  db  at 
a  frequency  of  1,265  kc  using  type 
5702  pentodes.  An  overall  gain 
of  80  db  is  desired. 

Step  1.  Considering  the  curves 
that  intersect  the  SF  =  'i  line  (Fig. 
2),  five  transformers  (four  stages) 
will  be  used  and  the  desired  value 

of  v/p  0.826. 

Step  2.  P'rom  P'ig.  3  and  at  inter¬ 
section  of  Vp  =  0.826  and  the 
-  1.2-db  line,  X  =  0.86  and  Q  is 
found  to  be  89. 

Step  3.  The  constants  of  the 
transformer  can  be  computed  from 
«  the  following  data:  A,  =  10,  = 

4,000  ixmhos,  u»o  =  7.88  x  10*,  and 
<?  =  89;  L  =  13  pih  and  C  =  1,240 
!*af. 

Example  3.  Design  an  i-f  system 
using  1AD4  pentodes  to  have  a  gain 
of  80  db  and  a  bandwidth  of  4  kc 
at  —  6  db  and  10  kc  at  —  60  db 
being  centered  at  455  kc. 

Step  1.  From  Fig.  2  it  can  be 
seen  that  the  6,  6  and  4  transformer 
lines  intersect  the  SF  =  2  line  at 
Vp  =  0.96,  1,05  and  1.29  respec¬ 
tively.  Suppose  the  4-transformer 
line  is  chosen  since  space  limita¬ 
tions  in  the  equipment  permit  only 
three  ampliAer  stages. 

Step  2.  Proceed  to  Fig.  3  and 
locate  intersection  of  line  drawn 
from  \/p  =  1.29  and  the  —  1.6-db 
line.  (The  —1.6-db  line  is  chosen 
here  since  this  corresponds  to  the 
overall  —  6-db  point  of  the  system.) 
This  occurs  at  A  =  1.6.  Thus 
Q  -  182. 

Step  3.  The  constants  of  the 
tran.s  former  are 


FIG.  9 — Chari  showt  rtlolion  batwMii  boodwtdth  lador  X  and  coupline  for  varl- 
oua  dogrooa  of  ottonuatton 


FIG.  4  Nonnalisod  eoln  of  doublo-lunod  circuit  vorsua  coupline  up  to  critical 
coupline.  Boyond  critical,  tha  curra  la  a  maaaura  of  paak-to-a^lay  ratio.  For 
aaampla.  lor  kQ  of  2.  tha  paak-to-aallay  ratio  la  0.1  or  2  db 


9m 

and  if  A,  =  22,  g.  =  2,000  |*mhos, 
to,  =  2it  X  0.456  X  10*  =  2.85  X 
10*,  and  Q  —  182;  then  L  =  42.6 
;Ah  and  C  =  2,870  iqif.  The  overall 
[)eak-to-valley  ratio  can  be  found 
from  Fig.  4;  E,/E,  =  0.26  db  per 
transformer  and  the  overall  Kp/E, 
=  4  X  0.26  =  1  db. 

Other  Considerations 

Practically  speaking,  one  would 
choose  the  nearest  KMA  value  of 
capacitance.  The  above  constants 
were  computed  on  the  assumption 
that  the  high  side  of  the  input  and 
output  were  respectively  terminal  1 
and  3  of  F'ig.  1.  If  a  smaller  value 


of  capacitance  and  larger  value  of 
L  were  desired,  certain  mtaliAca- 
tions  of  the  transformer  must  be 
made.  That  is,  if  C  is  reduced  by 
a  factor  of  10  and  L  is  increased  by 
the  same  fact«>r,  the  gain  of  each 
stage  will  automatically  increase  10 
times  and  a  condition  of  instability 
may  arise.  In  such  instances  a  tap 
is  placed  on  either  the  primary  or 
.secondary  or  both  to  comiiensate 
for  the  increase  in  imjtedance  of  the 
transformer.  For  F^xample  3,  /. 
would  lie  increased  to  426  i^h  and  (' 
decreased  to  287  i*ii.f.  One  way  of 
compensating  for  the  increased 
stage  gain  would  lie  to  tap  down  on 
the  secondary  by  a  factor  etiual  to 
|/10  to  restore  the  gain  of  22. 
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no.  I '  4Jllravlol*l  abaorptlon  curvM  (or  thymino  (A),  IWor  cytoplaim  (B)  and 
yootl  nucUic  acid  (C) 


FIG.  2 — Typical  tpoclral  roaponM  curv*  o( 
ullraviolelHionsItWo  Vidicon 


Ultraviolet  Television 
Microscopy 


Thill  HectioiiH  of  hiulogical  tinHue  are  ohnerved  directly  under  ultraviolet  illumination  hy 
iiMe  of  an  ultraviolet-KeiiHitive  televiHion  ini<*roHeope  camera.  Specimen  is  illuminated  sue- 
cessively  with  radiation  of  three  different  wavelengths 

By  V.  K.  ZWORYKIN,  L.  E.  FLORY  and  R.  E.  SHRADER 


KCA  Laboraturiet  Uivition 
I'rinctto*.  N.  J. 


STUDY  uf  bioluKical  muterialH 
under  the  micruHcupe  depends 
upon  a  difTerential  absorption  of 
liifht  in  the  various  parts  of  the 
celis  or  tissue  beinir  studied.  In  thin 
sections,  most  material  of  this  ty()e 
is  practicaliy  coiorless  and  some 
artiheial  means  of  increasing  the 
contrast  between  different  mate¬ 
rials  is  necessary. 

In  some  instances,  selective  stain¬ 
ing  uf  the  specimen  to  introduce 
color  contrast  can  be  used  to  ad¬ 
vantage.  The  phase-contrast  mi¬ 
croscope  introduces  another  factor, 
that  of  time  of  transmission  of  the 
light  through  the  specimen,  to  in¬ 
troduce  artificially  contrast  which 
did  not  exist  in  the  usual  absorption 
sense. 

The  use  of  the  television  micro¬ 


scope  has  provided  another  means 
of  contrast  enhancement,  that  of 
gamma  control  which  provides  the 
same  contrast  enhancement  in  a 
direct-viewing  instrument  as  can  be 
obtained  by  photomicrography. 

Another  means  of  securing 
greater  contrast  in  biological  mate¬ 
rials  is  by  the  utilization  of  iilumi- 
nation  covering  a  much  wider  range 
of  wavelengths,  particularly  in  the 
ultraviolet.  Thus  materials  which 
may  appear  completely  colorless  to 
visible  light  may  exhibit  highly  se¬ 
lective  absorption  in  regions  of  the 
ultraviolet. 

Several  published  absorption 
curves  for  biological  materials  are 
shown  in  Fig.  1.  Ali  of  the  mate¬ 
rials  shown  have  very  little  absorp¬ 
tion  at  wavelengths  longer  than 


3,000  A  but  they  exhibit  peaks  of 
absorption  at  various  points  from 
2,800  A  down  to  2,200  A  or  lower, 
below  which  it  is  difficult  to  meas¬ 
ure  accurately  with  present  equip¬ 
ment.  Of  particular  interest  is  the 
high  absorption  of  nucleic  acid  typi¬ 
fied  by  the  curve  for  yea.st  nuclei  in 
Fig.  1. 

Visible  Image  Techniques 

Since  the  region  of  the  spectrum 
of  greatest  interest  lies  beyond  the 
range  of  sensitivity  of  the  eye, 
some  method  of  transformation 
must  be  employed  to  make  ultra¬ 
violet  microscopy  useful.  One  di¬ 
rect  method  consists  of  the  projec¬ 
tion  of  the  uitraviolet  image  by 
means  of  a  quartz  or  reflective  ob¬ 
jective  onto  a  fluorescent  screen. 
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the  visible  image  resulting  then 
being  viewed  directly  or  by  an  ocu¬ 
lar.  This  method  suffers  from  lack 
of  both  sensitivity  and  resolution. 

A  more  satisfactory  method  as 
regards  .sensitivity  and  resolution 
makes  ii.se  of  ultraviolet-sensitive 
photographic  film  exposed  directly 
to  the  invisible  image.  This  method 
gives  satisfactory  results  but  re- 
(juires  a  time  delay  for  processing 
the  film. 

Television  techniques  offer  a 
direct  method  of  observation  of 
microscopic  specimens  with  ultra¬ 
violet  illumination.  The  television 
microscope'  can  be  equipped  with 
an  ultraviolet-sensitive  Vidicon 
enabling  it  to  respond  to  illumina¬ 
tion  down  to  2,500  A  or  beyond. 
This  permits  the  direct  observation 
of  biological  or  even  living  tissue 
within  the  limits  of  the  killing 
power  of  the  radiation. 

The  color  response  of  a  typical 
Vidicon'*  in  the  ultraviolet  region 
is  shown  in  Fig.  2.  A  television 
microscope  camera  and  ultraviolet 
illuminator  are  shown  in  the  photo¬ 
graph. 

The  illuminator  consists  of  a 
mercury-vapor  lamp  with  a  quartz 
prism  and  optics  and  an  inclined 
mirror  to  project  a  spectrum  on  a 
slit  below  the  condensing  lens  of  the 
microscope.  This  arrangement 
forms  a  crude  monochromator.  By 
sweeping  the  spectrum  over  the  slit, 
the  desired  wavelength  can  be  se¬ 
lected.  Either  quartz  or  reflective 
optics  must  be  used  throughout. 

The  second  photograph  shows 
two  views  of  identical  object  fields 
taken  from  the  television  screen. 
The  specimen  is  an  unstained  sec¬ 
tion  of  kidney  tissue.  The  left  half 
of  the  slide  was  exposed  at  4,000  A 
while  the  right  half  was  exposed  at 
2,537  A.  The  cell  nuclei  in  the  right 
half  are  plainly  visible  as  black  dots 
due  to  the  high  absorption  of  the 
nucleic  acids  within. 

Obtaining  Color  Contrast 

The  different  absorption  of  mate¬ 
rials  at  different  wavelengths  could 
be  said  to  indicate  that  the  material 
has  “color”  in  the  ultraviolet 
region,  using  the  word  “color” 
loosely.  This  introduces  another 
interesting  possibility  which  was 
orignally  proposed  by  Brumberg* 


Vidicon  comora  mountod  on  mlctoscopo  and  ultravlolol  illiuninalor 


Unslalnod  tissuo  •oction  undor  Uio  loloTlsIon  microocopo.  Loll  hall  was  Ulumlnatod 
al  4,000  A  and  Iho  riqhl  hall  at  2,537  A 


and  later  by  Land*  and  others.  This 
consists  of  the  assignment  of  three 
visible  wavelengths  of  light  to  rep¬ 
resent  three  wavelengths  in  the 
ultraviolet.  By  exposing  three 
photographic  films  to  the  three 


ultraviolet  wavelengths  and  then 
reproducing  them  in  the  three  vis¬ 
ible  colors,  a  color  micrograph 
would  be  obtained.  The  micrograph 
w’ould  not  be  a  true  color  photo¬ 
graph  of  the  specimen,  but  would  be 
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repreitentutive  and  would  contain 
color  contraHta  and  ahadinKa  cor- 
raapondinK  to  the  ultraviolet  ab- 
aorption  characteriatica  of  the  oriK- 
Inal  material. 

Uae  of  the  televiaion  microacope 
in  thia  connection  offera  aome  inter- 
eating  poaaibilitiea.  In  connection 
with  the  ultraviolet  televiaion 
microacope,  it  waa  pointed  out  that 
by  aweeping  the  apectrum  over  a 
alit  at  the  aubatage  condenaer,  dif¬ 
ferent  wavelengtha  may  l>e  aelected. 
If  a  three-aegment  rotating  mirror 
ia  aubatituted  for  the  plane  mirror 
in  the  illuminator,  the  three  parallel 
aegmenta  may  be  mounted  at  differ¬ 
ent  elevationa  ao  that  the  apecimen 
may  be  illuminated  aucceaaively 
with  radiation  of  three  different 
wavelengtha  aa  the  mirror  rotatea. 
A  diagram  of  the  optical  ayatem  ar¬ 
ranged  in  thia  manner  ia  ahown  In 
Fig.  3. 

Method  U$ed 

Functioning  of  the  ayatem  de- 
|)enda  on  the  fact  that  the  refrac¬ 
tive  power  of  the  collimator  and 
teleacotH!  lenaea  of  the  illuminator 
vary  in  the  aame  manner  aa  the  de¬ 
flection  produced  by  the  priam. 
Hence  the  exit  alit  A  may  be  ao 
placed  that  radiation  of  different 
wavelengtha  ia  ftKuaed  on  it  when 
the  mirror  M  ia  given  different  dia- 
placementa  Ad  parallel  to  itaelf. 
I’oaition  of  the  exit  alit  A  relative 
to  the  teleacope  lena  H  ia  not  fixed 
uniquely  by  thia  requirement. 

Roth  the  glancing  angle  /  at 
which  the  principal  raya  meet  the 
mirror  M  and  the  variation  of  Ad 
with  wavelength  are  fully  deter¬ 
mined  by  the  refractive  indicea,  ver¬ 
tex  angle  and  focal  lengtha  of  the 


Here  F  ia  the  f(x;ai  length  of  the 
collimator  and  teleacope  lenaea  for 
the  median  wavelength. 

The  magnitudea  demanded  by 
theae  formulaa  are  entirely  reaaon- 
able.  For  example,  for  cryatalline 
quartz  componenta  cut  perpendic¬ 
ular  to  the  optic  axia  and  for  a  lena 
focal  length  of  4.5  inchea,  the  fol¬ 
lowing  valuea  are  obtained: 


A  in 

A 

2,537 

3,130 

4,358 

n 

1.5980 

1.5737 

1.5540 

/. 

65 

deg,  4.5 

min 

Ad, 

in. 

-0.210 

0 

0.170 

The  two  120-deg  mirror  aectora  ae- 
lecting  2,537  and  3,130  A  radiation 
are  thua  raiaed  by  0.38  and  0.17 
inch,  reapectively,  with  reapect  to 
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the  remaining  aector,  for  4,358-A 
radiation.  Empirical  maaking  of 
the  individual  aectora  ia  employed 
to  equalize  the  picture  aignal  level 
for  the  three  wavelengtha. 

Color  Picturei 


optical  com  [amenta. 

Aaaume,  apeciflcally,  that  the  ver¬ 
tex  angle  of  the  priam  ia  60  deg  and 
the  priam.  collimator  lena  and  tele- 
Hcope  lena  are  all  of  the  aame  mate¬ 
rial  with  median  refractive  index  n. 
Then  the  glancing  angle  y  for  the 
principal  ray  of  the  correaponding 
wavelength  and  the  mirror  diaplace- 
ment  for  a  change  in  wavelength 
correaponding  to  a  change  in  index 
Aw  are  given  by  the  formulas 


If  the  rotation  of  the  mirror  ia 
aynchronized  at  one-third  the  held 
frequency  of  the  televiaion  ayatem, 
aucceaaive  fielda  will  contain  the 
information  for  the  three  ultra¬ 
violet  picturea.  If  this  information 
ia  then  displayed  on  a  color  tele¬ 
viaion  receiver  in  which  the  tricolor 
kinescope  ia  keyed  to  correspond 
with  the  rotation  of  the  mirror,  a 
color  picture  representative  of  the 
three  “color”  ultraviolet  micrograph 
will  be  obtained. 

The  three-wavelength  illuminator 
has  a  three-segment  rotating  mir¬ 
ror  which  selects  the  different 


ultraviolet  wavelengtha  in  ayn- 
chroniam  with  the  field  rate  of  the 
televiaion  ayatem.  Becauat-  of  the 
storage  properties  of  the  Vidicon 
target,  it  is  necessary  that  the 
illumination  be  on  the  target  only 
for  a  short  interval  during  the  ver¬ 
tical  blanking  time.  Thia  ia  accom¬ 
plished  by  applying  a  short  high- 
intenaity  pulse  to  the  light  .source, 
a  mercury-vapor  lamp,  at  the 
proper  time  in  the  scanning  cycle. 
The  charge  laid  down  on  the  target 
aa  a  result  ia  then  removed,  without 
any  color  dilution,  during  the  next 
scanning  interval. 

This  equipment  is  still  in  a  highly 
experimental  stage  but  it  has  been 
operated  successfully  in  the  labor¬ 
atory.  The  Vidicon  waa  design^ 
for  operation  at  30  frames  per 
.second,  which  ia  satisfactory  for 
black-and-white  picturea.  In  the 
color  system  described,  however, 
very  serious  color  flicker  in  ob- 
.served  at  this  frame  frequency. 
There  is  hope  that  the  speed  of 
response  of  the  Vidicon  may  be  im¬ 
proved  beyond  that  required  for 
black-and-white  operation.  Thin 
would  then  permit  a  higher  rate  of 
color  alternation  and  improved  per¬ 
formance.  Color  separation  is  ade¬ 
quate  and  illustrates  plainly  the 
value  of  an  integral  representation 
in  the  picture  of  the  selective  ab¬ 
sorption  characteristics  of  the 
material  through  a  wide  range  of 
ultraviolet  wavelengths. 

The  authors  acknowledge  the  con¬ 
tribution  of  James  Hillier  and  Ed¬ 
ward  Ramberg  to  this  program. 
They  also  thank  J.  M.  Morgan  and 
J.  F’.  Dilley,  who  are  responsible  for 
the  pulsing  and  keying  circuit  de¬ 
sign,,  and  A.  I).  Cope  who  carried 
out  development  of  the  ultraviolet 
Vidicona. 
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Chart  Speeds  Design 
of  Feedback  Amplifiers 


Feedback  ratio  in  found  from  valiicH  of  normalized  {;ain.  l)oth  with  and  without  feedback, 
for  chan{£e  in  an  amplifier  parameter.  Method  in  used  to  check  conventional  feedback  ratio 
measurements  and  to  desipi  amplifiers  with  desired  ^ain-stability  characteristics 


By  NORRIS  C.  HEKIMIAN 

Satitinal  Hurt'nu  tit  Htiinilarit* 
WimhlngtoH,  It.  V. 


COMMON  PRACTICE  has  been  to 
measure  the  amount  of  feed- 
tiack  in  an  amplifier  by  the  feedback 
ratio,  that  is,  the  ratio,  at  the  design 
center,  of  the  amplifier  gain  with 
feedback  to  that  without  feedback.' 
While  this  method  is  extremely 
simple,  it  frequently  leads  to  erron¬ 
eous  results. 

Errors  arise  from  many  sources. 
Some  errors  are  due  to  the  fact  that 
mere  gain  reduction  by  feedback 
may  be  complicated  by  reflected  ad¬ 
mittances  introduced  through  inter¬ 
electrode  and  stray  capacitances  not 
anticipated  in  design.  It  .should  be 
further  noted  that  simple  removal 
of  feedback  is  never  completely 
realized  without  disturbing  the 
operating  conditions  of  the  rest  of 
the  amplifler.’  In  extreme  cases  it 
is  possible  to  alter  amplifler  gain  so 
drastically  by  disturbing  design 
conditions  that  the  gain  change  due 
to  removal  of  feedback  is  obscured. 
Under  such  circumstances  it  is 


obvious  that  gain  ratio  tests  may 
not  give  a  true  indication  of  active 
feedback  in  an  amplifler.  Recourse 
must  be  made  to  determination  of 
feedback  through  the  effects  of 
feedback  on  amplifler  characteris¬ 
tics  other  than  gain. 

The  effects  of  feedback  depend  in 
general  ujKm  the  type  of  feedback 
u.sed.  While  it  in  possible  to  apply 
feedback  over  several  loops,  some 
partially  or  wholly  within  others, 
feedback  is  very  often  applied  over 
only  one  loop  in  a  given  amplifler 
and  it  is  to  such  amplifiers  that  this 
paper  applies.  It  is  further  assumed 
that  all  unstable  elements  such  as 
vacuum  tubes  and  varistors  are  in¬ 
cluded  within  the  feedback  loop. 

Gain  Stability  Studies 

Of  the  many  alternative  ways  of 
observing  the  effects  of  feedback  on 
a  single-loop  amplifler,  the  method 
of  studying  gain  stability  as 
affected  by  variations  in  amplifler 


parameters  will  be  discussed. 

Basically,  a  determination  of  am¬ 
plifler  gain  stability  is  made  for  a 
certain  change  in  a  parameter  both 
with  and  without  feedback  and  a 
comparison  made  to  determine  the 
effect  of  the  feedback.  This  ap¬ 
proach  is  not  altogether  new*  but  it 
is  believed  that  the  present  method 
offers  several  advantages  in  many 
cases,  largely  through  the  elimina¬ 
tion  of  auxiliary  graphical  con¬ 
structions  and  by  the  use  of  the 
concept  of  normalized  gain. 

The  amount  of  feedback  found  to 
l)e  present  in  an  amplifler  at  design 
center,  by  use  of  this  method,  will 
be  denoted  by  1  +  /?.„  and  will  l>e 
that  gain  ratio  that  would  be 
associated  with  the  indicated  sta¬ 
bility  change  if  design-center, 
gain-ratio  measurements  yielded 
a  true  value  of  active  feedback. 
The  design-center  feed-back  ratio 
found  on  a  stability  basis  can 
be  used  as  a  check  on  the  ratio 


DESIGNING  FOR  GAIN  STABILITY 

A«  ampliti«r  if  to  be  doiipnod  for  lots  than  ftn-porcont  loss  of  «oin  with  fttdbock  o*  comporod  to  on  onticipotod  lofi  of  pain  of 
SO  porcoot  for  o  fimilor  amplifier  without  fccdbock. 

Enter  the  chart  at  an  abcitio  of  0.9  (normalized  pain  with  feedbock)  and  at  an  ordinate  of  0.5  (normalized  pain  without  feed- 
hock).  Eitend  thete  coordinate*  until  they  intertect  ond  read  the  »alue  of  feedbock  ratio  from  the  curve  throuph  the  point  of  inter- 
tnction,  interpolatinp  in  the  cate  of  intermedwte  value* 

In  tbit  eiomple,  the  intertection  it  approiimotely  9.0.  Therefore,  the  feedbock  ratio  of  the  propoted  amplifier  *hould  be  9  0 
If  the  amplifier  it  to  hove  on  operational  pom  of  100,  o  poin  of  900  without  feedback  will  be  required 
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AKplUtor  tMdback  ratio  at  dMlqn  contor  la  plottad  against  normalUod  ampllilar  gain  wllli,  and  without.  loMlback.  Gain  lor  a 
chongo  in  an  amplUior  paramotor  la  norraallsad  with  rospoct  to  gain  at  dosign  contor 


found  by  gain  meaaurementH, 
wherein  a  large  diacrepancy  indi¬ 
cate#  either  faulty  technique  in 
measurement  or  malfunctioning  of 
equipment. 

It  is  frequently  found  that  the 
design-center  feedback  ratio,  1  + 
B»,  as  determined  by  gain  ratio,  dif¬ 
fers  from  that  determined  by  a 
stability  test.  As  an  example,  tests 
made  on  an  r-f  feedback  amplifier 
Indicated  a  gain  ratio  I  +  f?.  of  6.0 
while  stability  tests  indicated  an 


active  feedback  ratio  of  only  about 
2.6.  Subsequent  tests  revealed  that 
an  interstage  transformer  was  im¬ 
properly  aligned.  When  the  trans¬ 
former  was  realigned,  the  discrep¬ 
ancy  between  gain  and  stability 
feedback  ratios  was  reduced  to  less 
than  16  percent,  indicating  normal 
operation. 

Graphical  Determination 

Use  of  the  chart  in  the  determina¬ 
tion  of  active  feedback  can  be  seen 


by  following  an  example  from  an 
actual  r-f  feedback  amplifier.  Thi* 
amplifier  was  a  13-mc  amplifier 
utilizing  current  feedback.  The 
gain  without  feedback  was  208  and 
the  gain  with  feedback  wa.s  34.2. 
yielding  a  feedback  ratio  of  6.08 
(16.7  db  of  feedback). 

When  the  supply  voltage  wa» 
dropped  from  the  design-center 
value  of  300  volts  to  80  volts,  the 
gain  with  feedback  was  observed  to 
drop  to  0.9  of  its  initial  value.  Re- 


154 


Saptsmhar,  f952  —  ELECTRONICS 


moving  the  feedback' and  repeating 
the  same  teat  showed  that  the  gain 
without  feedback  dropped  to  0.61 
of  its  original  value  for  the  same 
change  in  supply  voltage. 

Entering  the  chart  at  the  point 
At  =  0.61,  Atf  =  0.9,  the  value  of 
the  curve  passing  through  this 
point  is  read,  interpolating  visually 
for  intermediate  values.  In  the  ex¬ 
ample  this  value  is  approximately 
6.0,  indicating  a  close  check  of  the 
gain-ratio  measurement. 

While  the  example  was  based  on  a 
Mupply  voltage  test,  it  should  be  ap¬ 
parent  that  the  same  principles 
could  be  applied  to  a  heater  voltage 
test.  Any  test  is  applicable  as  long 
aa  the  parameters  altered  by  the 
test  will  be  wholly  included  in  the 
feedback  loop.  For  example,  the 
plate  load  impedance  may  be 
shunted  with  a  resistance  in  the 
case  of  a  single-loop,  single-stage, 
voltage-feedback  amplifier  but  not 
in  the  case  of  a  single-loop,  single- 
stage,  cathode-feedback  amplifier. 
In  the  former  case,  the  plate  load 
impedance  is  wholly  within  the 
feedback  loop  while  in  the  latter 
case  the  feedback  is  confined  to  the 
grid-cathode  circuit.  Restrictions 
on  the  types  of  tests  permissible 
will  depend  in  large  part  upon  the 
particular  circuit  used.  Care  should 
be  taken  to  avoid  injury  to  com¬ 
ponents  by  prolonged  subjection  to 
abnormal  operating  conditions. 

The  chart  can  be  used  in  ampli¬ 
fier  design  when  gain  stability  is 
one  of  the  design  factors.  An  ex¬ 
ample  is  given  in  the  editorial  box 
on  the  preceding  page. 

Positive  Feedback 

The  same  procedures  outlined 
above  for  amplifiers  of  one  loop 
utilizing  negative  feedback  can  be 
»pplied  equally  well  to  amplifiers 
utilizing  positive  or  regenerative 
feedback  (feedback  ratios  less  than 
unity).  A  few  values  of  feedback 
ratio  less  than  unity  are  shown  on 
the  graph  as  an  indication  of  the 
trends.  However,  these  few  curves 
are  not  intended  to  cover  the  unable 
range. 

It  can  be  shown  that  it  is  possible 
"imply  to  interchange  the  A,  and 
readings  on  the  coordinates  for 


positive-feedback  determinations. 
For  example,  the  I  +  =  20  curve 

is  that  for  1  -h  B,  =  the 

prime  indicating  that  A,  and 
An,  are  now  the  abcissa  and 
ordinate  respectively.  This  modi¬ 
fication  enables  the  determination 
of  prevailing  positive  feedback  or 
allows  the  design  of  regenerative 
amplifiers  of  given  stability  as  in 
the  previous  cases  for  negative 
feedback. 

Greater  Precision 

For  more  precision  than  is 
afforded  by  the  graph,  the  e<iua- 
tions  in  the  box  are  recommended. 
Equation  6  is  of  particular  value  in 
computing  the  feedback  ratios  on  a 
stability  basis.  The  analysis  in  the 
box  is  based  on  the  assumption  that 


BASIC  THEORY 

Frr>m  (x>nventJonal  feedlmck  hri- 
plier  theory 

A,  - 


1 


KA 


(1) 


where  A  is  a  constant,  at  a  given 
frequrwy,  denoting  tlie  iiortion  of 
the  oiJt|Hit  that  is  fed  liack,  and 
A  ~  gain  witfiont  feedltack 
A/  **  gain  witli  fetnllwick 
An  *  noniialized  gain  witlmiit 
feedliack 

Anf  "  normalize*!  gain  with  fee<l- 
liack 

Tlie  additional  siilmTipt,  zero,  is 
used  to  denote  deMign-<x*nter  valiiea. 
Thus,  Af%  represents  gain  with  fee*|- 
hack  at  design  (x^nter. 

F>piation  1  may  l»e  rewritten 

'•'-1,1 4.  '=> 

where 

It  -  -  KA 
-  KA, 

A.  -  A/A, 

Using  the  cnrM«pt  of  norinali/ed 
gain 

'••'-  I  ,  Xa.  "*«•)'» 

when; 

An/  “  A// Aj, 

Fxpiatiun  .3  may  Is*  rewritten 

“  I  f  U,(\-  An/) 
hsiuation  t  is  {dotted  on  Uie  chart. 
However,  a  nK>re  ftrecise  determi¬ 
nation  of  feedlsa  k  is  given  by 

(An//An)  -  1  (r,, 

1  —  An/ 

It  slmuld  \m  noted  Ifiat  Us*  design - 
center  feeillstck  ratwi  is  I  -f  /i« 
rather  than  sini|dy  B,  so  that  tlie 
feedliack  ratio  is  obtained  by  adding 
1  to  Uie  H,  of  F>|.  3 


B,  - 


the  feedback  factor,  1/(1  —  KA) 
in  K(|.  1,  retains  a  constant  phase 
angle  regardless  of  variations  in  A, 
the  complex  gain  without  feedback. 
This  phase  angle  is  further  as¬ 
sumed  to  lie  some  integral  multiple 
of  X  so  that  only  manipulations  with 
real  niimliers  are  necessary.  In 
general,  small  deviations  of  phase 
angle  from  integral  multiples  of  x 
will  not  cause  appreciable  error. 
The  analysis  has  been  used  with 
high-fre<iuency  amplifiers  in  the 
vicinity  of  20  me  with  considerable 
success,  although  in  this  range, 
phase  shifts  should  lie  ipilte  prev¬ 
alent. 

Another  assumption  tacitly  made 
is  that  the  feedback  path  contains 
only  elements  whose  parameters  do 
not  vary  as  a  function  of  amplifier 
gain  or  as  a  function  of  the  para¬ 
meter  varied  during  the  stability 
tests.  This  arises  from  the  a.HHump- 
tion  that  the  feedback  factor,  K,  in 
the  analysis  is  truly  a  constant. 
Thus,  should  the  feedback  path  con¬ 
tain  elements  such  as  vacuum  tulies, 
it  is  im|>eratlve  that  the  operating 
conditions  of  such  elements  be 
maintained,  by  .separate  power  sup- 
plys  and  biases  if  need  lie,  through¬ 
out  the  stability  tests.  If  the  feed¬ 
back  elements  were  allowed  to  vary, 
the  gain  with  feedback  would  not 
bear  the  assumed  relation  to  the 
gain  without  feedback. 

Other  Considerations 

Care  should  lie  taken  when  mak¬ 
ing  stability  tests  to  assure  that 
other  extraneous  effects  do  not 
vitiate  the  results.  An  example  of 
such  an  effect  is  grid  current  flow 
at  the  reduced  gain  levels  during 
the  tests.  Such  current  flow  can 
cause  limiter  action  within  the 
amplifier  and  lead  to  inaccurate  re¬ 
sults.  In  general,  forethought  will 
avoid  difficulties  from  such  causes 
and  the  methml  presented  may 
easily  ta*  used  as  a  check  upon  the 
active,  design-center,  fwdback 
ratio. 

Kkkkkkncix 

<  I  I  1..  I<  ArKUlrntiHU.  “ VHt'iiiiiti  Tiilw 
< ’Iri  iillii,”  p  S.'iT,  .nihii  Wll»'y  und  Son* 
till-  .Ww  Vork  .V  y.  I #4* 

4  2)  If  W  H'kI#-.  "Ni*lw<»rk  An«IVMlii 
Hint  Krt-ilbMck  Ainpllftrr  ih«p 

IV'.  I»  Vsn  .Niwtrsna  I'o,  Inc.,  N»w  Vork. 
N  V 

<V)  T  E  K'irn.  Slalillllinx  'lain,  Fi.rr- 
■mnNica  tt,  p  121,  FeS  124J 


ELECTRONICS  —  S«p(em6*r,  1952 


ISS 


Series-Resonant 


no.  1  -8l«pi  tn  dcrirlnq  lh«  MrlM- 
rcaonant  oscillator  hlgh-Tollaqs  supply 
dsscribod  In  Ihs  Isnl 


no.  3  — OscUlaior  rocttllsr  circuits  with 
proTlsloBS  lor  rsctUlor  illonsnl  supply 


By  PETER  G.  SULZER 

Crntral  HaiHo  /‘ropagalion  Lahoratorti 
SnUtmul  Hvrr.au  of  Hlanflardr 
WaKhtngton,  ll.  I\ 


OHClLLATOR-TYWi  hiKh-vultage 
Hupplies  have  been  employed 
in  oHcilloHcotreH  and  televiaion  re¬ 
ceivers  to  eliminate  the  bulky  com¬ 
ponents  required  to  produce 
rectified  and  filtered  high  voltages 
directly  from  the  power  frequency. 
Such  a  supply  consists  of  an  oscil¬ 
lator  tulx*,  a  transformer,  a  rectifier 
and  filter.  The  need  for  a  special 
transformer  has  usually  restricted 
use  of  the  scheme  to  production 
equipments  where  a  suitable  tran.s- 
former  could  be  fabricated  in  quan¬ 
tity. 

The  circuits  described  here  per¬ 
mit  satisfactory  results  with  con¬ 
ventional  r-f  choke  coils  of  a  type 
commonly  available. 

Rectifier  limitations  usually  re¬ 
quire  that  the  oscillator  operate  at 
a  low  radio  frequency.  The  use  of 
either  the  Hartley  oscillator,  or  the 
tuned-plate  oscillator,  will  lead  to 
circuits  similar  to  that  of  Fig.  lA  in 
which  a  center-tapped  transformer 
is  inductively  coupled  to  a  self- 
res(»nant  high-voltage  winding.  The 
requirement  for  mutual  inductance 
makes  the  design  and  construction 
of  such  a  transformer  difficult. 

The  Colpitts  oscillator  of  Fig.  IB 
differs  in  that  a  simple  coil  may  be 
employed.  The  low-reactance  ca¬ 
pacitor  Cl  is  inserted  for  the  pur¬ 
pose  of  d-c  blocking. 

Figure  1C  is  a  modification  of  the 
Colpitts  circuit  in  which  the  react¬ 
ance  of  C,  is  comparable  to  the  re¬ 
actance  of  Ij.  One  of  the  conditions 
for  the  oscillation  of  this  circuit  re¬ 
quires  that  the  capacitive  reactance 
of  C,  and  C,  in  series  equal  the  in¬ 
ductive  reactance  of  C,  and  L  in 
series.  If  the  reactance  of  Ci  is 
much  greater  than  that  of  C,  or  C„ 
then  Cl  and  L  are  almost  at  reso¬ 
nance  and  the  familiar  series-reso¬ 
nant  step-up  is  obtained  for  the 
plate  of  the  rectifier  tube. 


Several  different  oscillator-recti¬ 
fier  connections  may  l>e  employed  ax 
shown  in  Fig.  2,  the  choice  depend¬ 
ing  upon  the  polarity  and  magni¬ 
tude  of  the  high  voltage  required. 

Where  the  weight  and  magnetic 
field  of  the  filament  transformer 
must  be  avoided,  it  is  convenient  to 
to  use  the  circulating  tank  current 
to  heat  the  filament,  as  in  the  nega¬ 
tive  supply  of  Fig.  2A. 

A  positive  voltage  may  lie  ob¬ 
tained  as  shown  in  Fig.  2K.  Al¬ 
though  the  capacitor  at  the  high- 
voltage  terminal  may  lie  chosen  to 
provide  a  low  reactance  at  the  oscil¬ 
lator  frequency,  an  additional  filter 
section  may  be  required  since  a 
small  r-f  voltage  is  present  across 
the  capacitor. 

Both  polarities  at  full  voltage  may 
be  obtained  by  using  two  rectifiers 
as  shown  in  F'ig.  2C. 

Examples 

Figure  3A  is  a  2.2-kv  supply  suit¬ 
able  for  use  in  a  small  oscilloscope. 
The  requirements  for  both  power 
and  space  are  relatively  modest. 
The  photograph  permits  comparison 
of  this  unit  with  the  60-cycle  com¬ 
ponents  originally  intended  for  the 
same  application. 

Design  of  the  oscillator  and  asso¬ 
ciated  circuits  is  best  carried  out 
on  a  power  basis.  With  a  specified 
load  voltage  and  current,  the  load 
power  can  be  calculated.  If  the 
rectifier  filament  is  to  be  heated  by 
the  circulating  tank  current,  a  value 
of  inductance  must  be  chosen  to  pro¬ 
vide  sufficient  current  at  the  de.sired 
output  voltage.  With  a  suitable  coil 
.selected,  the  power  dissipated  in  the 
coil  and  rectifier  filament  can  be 
computed  and  added  to  the  load 
power.  This  permits  selection  of 
the  oscillator  tube,  which  then  per¬ 
mits  completion  of  the  design  The 
following  example  will  serve  as  an 
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High-Voltage  Supply 


By  the  uM*  of  a  serieft-resonant  voltage  step-up,  eonveiitional  r-f  eliokes  may  he  used  instead 
uf  a  s|>eeial  oscillator  coil.  This  type  of  supply  eliminates  bulky  components  usually 
required  in  circuits  operating  directly  from  the  power  fre<pieiu*y 
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illustration  of  the  method  used: 

A  4,000-volt,  one-milliampere  sup¬ 
ply  is  required,  using  a  type  1B3GT 
rectifier.  Referring  to  Fig.  3B,  ap¬ 
proximately  3,000  volts  rms  will  be 
required  across  the  coil  with  a  cur¬ 
rent  of  0.2  amp  for  the  rectifier  fila¬ 
ment.  If  the  operating  frequency  is 
400  kc,  an  inductance  of  6  milli- 
henrys  will  provide  the  required 
15,000  ohms  reactance.  Assuming 
resonance,  C,  equals  27  |jL|Af.  The 
choke  coil  selected  has  a  measured  Q 
of  50  at  300  kc,  which  corresponds 
to  an  equivalent  series  resistance  of 
300  ohms.  The  powe  r  dissipated  in 
the  coil  is  (0.2)*  x  3()0,  or  12  watts. 
The  total  power,  neglecting  capaci¬ 
tor  losses,  is  approximately  16 
w»tts.  This  is  easily  supplied  by 
»  type  6L6  tube  with  a  400-volt 
plate  supply  and  a  260-volt  screen 
•upply.  Referring  to  the  type  807 
dass-G  characteristics,  which  apply 
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Compact  3J-kT  tupply  shown  with  S0<yclo  corapononlt  roquirod  lor  tho 

application 


to  the  6L6,  R.  =  20,000  ohms  and 
R,  =r  15,000  ohms,  while  the  peak 
r-f  grid  voltage  appearing  across  Ci 
is  66  volts.  Thus,  C,  must  have  a 
reactance  of 

66X0.707 

0.2 

or  230  ohms  and  a  capacitance  of 
1,700  ii|Af  is  indicated. 

To  determine  C,  It  is  necessary  to 
make  an  assumption  concerning  the 
plate-voltage  drop  in  the  oscillator 
tube  at  maximum  plate  current. 
Measurements  have  shown  this  to 
be  roughly  20  percent  of  the  plate- 
supply  voltage,  with  the  result  that 
the  rms  voltage  across  C,  is  roughly 
i  the  plate  supply  voltage  or  200 
volts.  Since  the  tube  is  supplying 
16  watts  to  the  tank  circuit  plus 
load,  the  impedance  presented  to 
the  oscillator  cathode  should  be 

=  2.500  ohms.  The  e<|uiv- 

16 


alent  series  resistance  of  the  loaded 
tank  circuit  is 

300  X  j6 
12 

or  400  ohms.  This  must  be  trans¬ 
formed  to  2,500  ohms.  For  this 
impedance  transformation,  X.,  R, 

j* _ ,  where  /f,  is  the  impedance 

Ht~R 

desired  and  R  is  the  e<|uivalent 
series  resistance,  400  ohms.  Sul>- 
stituting,  X,  s:  1,000  ohms  or  C 
400  wAf. 

Operation  of  the  power  supply 
was  found  to  be  successful  and  an 
output  of  4,000  volts  at  one  ma  was 
obtained  with  an  input  of  400  volts 
at  66  ma.  This  indicates  an  oscil¬ 
lator  plate  efficiency  of  66  percent 
and  an  overall  efficiency  of  16  per¬ 
cent.  If  a  coll  with  a  Q  of  100  had 
Vjeen  available,  the  overall  efficiency 
would  have  increased  to  approxi¬ 
mately  25  percent. 
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Nomograph  Aids 

Filter  Designers 

Convenient  nonioj^raph  hmIh  design  of  |)ower-MU|>j»ly  filtern.  Percent  ripple  at  output 
can  )>e  determined  for  variouH  filterH,  including  choke  and  capacitor  input  L-C  fdterH 
and  R'C  typeH.  Nomograph  a|)plieH  e<|ually  to  full-wave  and  half-wave  power  HUpplicH 


By  JOHN  L.  QLASER 

WaaMnpton  Univeriity 
St.  Louit,  Miatouri 

PKRCKNTAGE  RIPPLE  for  filterB 
UBed  with  BinRle-phaHe  rec- 
tiflors  uperatinir  from  60-c'pB 
HourceB  can  be  eaaily  and  accu¬ 
rately  determined  with  the  ac- 
companyinR  nomograph. 

Ripple  factor  is  defined  aB  the 
ratio  of  rms  value  of  ail  a-c  com- 
ponentB  of  voltage  to  the  d-c  or 
average  vaiue  of  voltage.  Gener¬ 
ally,  more  than  one  frequency 
component  Ib  preBent  in  ripple, 
but  a  good  approximation  iB  ob¬ 
tained  by  conBidering  only  the 
loweit  frequency  component,  es- 
pecially  when  more  than  one 
Alter  section  is  employed. 

The  ripple  factor  of  the  volt¬ 
age  acroBB  the  input  of  a  ca¬ 
pacitor-input  Alter  Ib  approxi¬ 
mately 


where  Ki.  is  the  d-c  load  re- 
BiBtance,  C,  the  input  capacitor 
and  /  the  fundamental  frequency. 

On  the  chart,  iiercentage  rip¬ 
ple  acroBB  the  Arat  capacitor  Ib 
found  by  drawing  a  line  con¬ 
necting  rectiAer  output  voltage 
on  scale  A  with  rectiAer  output 
current  on  H.  This  line  inter¬ 
sects  C  at  the  value  of  K,..  A 
line  connecting  Kt  with  the  value 
of  the  input  capacitor  on  F 
gives  percentage  ripple  on  E. 

A  second  Alter  section  con¬ 
sisting  of  a  series  inductance 
Lt,  followed  by  a  shunt  cjt- 
pacitance  Ct,  reduces  percentage 
ripple  by  the  factor 


where  again  /  is  the  funda¬ 
mental  frequency  of  ripple. 
Within  the  range  of  L,  and  C, 
covered  by  the  chart,  (2‘KfyLjC, 
is  considerably  greater  than  1 
BO  the  ripple  reduction  factor  is 
approximately 

I 

llwffUC, 

Ripple  reduction  factor  of  the 
Hecond  Alter  section  is  found  on 
.scale  /  by  drawing  a  line  con¬ 
necting  the  value  of  L,  on  J 
with  the  value  of  C,  on  //.  Ripple 
appearing  acroBs  C,  is  obtained 
by  multiplying  the  ripple  across 
C,  by  the  ripple  reduction 
factor.  This  is  accomplished  by 
connecting  these  values  on  scalea 
E  and  /  with  a  straight  line, 
giving  the  answer  on  G. 

A-C  Filters 

The  chart  also  provides  for 
computation  of  ripple  reduction 
resulting  from  a  second  Alter 
section  consisting  of  a  series  re¬ 
sistance  followed  by  a  shunt  ca¬ 
pacitance.  In  this  case  Alter  re¬ 
sistance  is  entered  on  K  in  place 
of  the  inductance  which  was 
entered  on  J  as  described  above. 
The  relation  here  states  that  the 
ripple  reduction  factor  of  the 
R-C  Alter  is  approximately 

1 

Ripple  across  C,  is  multiplied  by 
this  factor. 

These  procedures  apply  to 
either  half-wave  or  full-wave 
rectlAers  using  scale  markings 


labelled  half-wave  or  full-wave. 
The  two  sets  of  marking.s  ac¬ 
count  for  different  fundamental 
ripple  frequencies. 

Usually  choke-input  Alters  are 
designed  so  that  the  input  choke 
has  greater  than  critical  induc¬ 
tance.  Critical  inductance  is  the 
minimum  inductance  that  will 
provide  uninterrupted  current 
Aow,  and  for  60-cps  full-wave 
recti  Aers,  is  equal  to  ff,,/ 1,132.  If 
the  input  choke  has  greater  than 
critical  inductance,  the  funda¬ 
mental  component  of  ripple  at 
the  rectiAer  output  has  an  rms 
value  0.471  times  the  d-c  com¬ 
ponent  of  rectiAer  output  volt¬ 
age.  Thus  percentage  ripple  at 
this  point  is  approximately  47.1 
percent. 

Input  choke  L,  and  the  shunt 
capacitor  C,  reduce  this  ripple 
by  a  factor  l/(2jt/)*Z«,C,  giving 
the  percentage  ripple  across  Ci 

47.1 

This  is  found  on  the  chart  by 
drawing  a  line  between  L,  on 
scale  D  and  the  C,  on  F.  Per¬ 
centage  ripple  across  C,  is  found 
at  the  intersection  of  this  line 
on  E.  Further  ripple  reduction 
resulting  from  an  additional  li-C 
or  R-('  section  is  found  in  the 
manner  described  for  the  ca¬ 
pacitor-input  Alter. 

Examples  illustrating  use  of 
the  chart  are  given  in  Fig.  1. 
2  and  3. 

These  show  analysis  of  i>er- 
formance  of  proposed  Alters  with 
speciAc  values  of  circuit  com¬ 
ponents.  Any  component  value 
could  have  been  considerei!  an 
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(Abev«)  Small 
button  tub* 
minor  8  pin  with 
saddio  shown 
onlorgod  twico. 


Sub'Niiniotwro  (obovo  right,  shown 
tnlorgod  twico)  for  Small  button 
Svb-ininor  8  pin  baso  T3  tubos 
mowntod  porpondiculor  to  chassis. 


v«,  six  and  sovon  pin  stom  typo 
tubos  vorticolly  mountod.  (bo* 


Fivo  pin  stom 
tubos  parallol 
circuits. 


typo  (obovo)  for  mounting 
to  chassis  and  for  printod 


.  .  .  STANDARD  IN  COMMERCIAL 
USE  .  .  .  SERVE  MILITARY  NEEDS 

Th«  CINQH  fub*miniatur«  sockpt  iniurps 
positiv*  •l•ctr^cal  contact,  holds  tubos 
socuroly  in  pksco,  pormits  oosy  ntointo* 
none*  and  roplocomont,  ytolds  nKsximum 
insulation  rosistanco  and  minimum  high 
i  frequoncy  loss.  And  providas  manufoc* 
E  tutors  of  oloctrical  controls, 

transmittors,  rocoivors,  trans- 
j  coivors,  oirbourno  oquip- 

mont,  otc.,  and  hoaring 
^  aids  ...  a  labor  saving 
chassis  installation 
which  sorvos  torminal 
board  functions  whilo 
II  \  pormitting  dosignors  to  obtain 

\  OKiximum  spaco  affordod  by 

ith  \  tbo  standard  flat  baso  tubos. 
wn  \  For  mounting  porpondiculor 
**  \  tubos,  rotainor  rings  and  sad* 

\  dios  aro  availablo,  whon 
\  sockot  cannot  bo  stakod. 

\  Availablo  in  quantitios  bo* 
\  causo  QNCH's  oxtonsivo 
\  and  modorn  molding  facil* 
\  itios  for  mica  fillod  low  loss 
\  bakolito.  Contacts  silvor 
\  platod  boryllium  coppor. 
mounting  \  Standard  sub* 

lor  printod  \  n,jniaturo  sockot  In 

\  quantity,  quickly, 

\  CONSULT  CINCH. 


RETAINING  RINGS  AND  ALL  SUB-MINIATURE 
SOCKETS  SHOWN  ENLARGED  TWICE 


C««w>rt4y,  M«o» 


Cinch  Manufacturing  Corporation 

1026  South  Homan  Avo.,  Chicago  24,  Illinois 
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no.  1 — loluden  lot  hoU-wovo  oolonl-  FIG.  2— FuII-woto  powor  aupply  using  HO.  3— Solution  lor  luU-wavo  supply 
um-rocIlHot  supply  uslnf  on  l-C  llllor  an  L-C  lUlor  with  capacttor  Inpul  using  a  choko-Input  Hllor 

unknown  to  b«  determined  for  provides  a  means  for  estimating  ance  of  a  filter  at  some  other 
specified  filter  p^formance.  the  ripple  for  various  filter  cir-  frequency,  /',  the  values  of 
However,  design  procedure  is  cuits.  capacitances  and  inductance^ 

usually  to  analyze  various  pos-  The  chart  is  applicable  only  should  be  multiplied  by  the  fac- 
sible  filter  circuits  made  up  of  where  power-line  frequency  is  tor  /760  before  entering  these 
available  components.  The  chart  60  cps.  To  predict  the  perform-  values  on  the  chart. 
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Sperificatiun  of  vibrator  frequency,  voltage  ami  rti/e  ih  no  guarantee  that 
your  power  supply  unit  will  do  its  job  right  .  .  .  |M*rmil  your  mobile  radio 
e<|uipment  to  o()erate  properly. 

To  get  long,  trouble-free  p<‘rformanee,  the  power  circuit  must  Im*  designed 
so  tnat  the  characteristics  of  the  vibrator  are  in  balance  with  the  trans¬ 
former  and  buffer  capacitor. 

That  kind  of  designing  is  a  job  for  cx|N>rts  .  .  .  engineers  witb  siN'cializtsI 
knowle<lge,  skill  and  experience. 

Kxpericnced  manuiacturers  of  mobile  communications  ciiiiipmeiit  turn  to 
Mallory  b«‘cause  they  know  Mallory  has  facilities,  knowledge  and  engineer¬ 
ing  skills  that  are  available  nowhere  else. 

Mallory  pioneered  practical  vibrator  development  .  .  .  priMluccd  the  first 
commercial  vibrator  more  than  20  years  ago.  .Since  that  time,  Mallory  has 
develo|M>d  and  produced  many  new  and  improved  ty(K>s  of  vibrators  for 
both  civilian  and  military  use. 

Tinlay  Mallory  is  recognized  as  the  leader  in  the  field  and  more  Mallory 
vibrators  are  used  as  original  e(|uipment  in  mobile  radios  than  all  other 
makes  combined. 

You'll  save  > ourself  time,  trouble  and  ex(M*nse  in  connei  tioii  witb  vibrator 
(Hiwer  supply  units  by  calling  on  Mallory  while  your  plans  arc  in  the 
design  stage.  Write  or  telephone  Mallory  tislay. 


■Uf.  U.  &  Pal.  Off. 


Vibrators  and  Vibrapack*  Power  Supplies 
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f  lactreinachanicai  Products  —  Ratiitori  •  Switctiav  •  TV  Tunari  •  Vibrolorv 
ilactrochamicsl  Preaucts  -  Copocitof »•  Ractiflarv •Marcury  Dry  loMar iai 
Matollurgical  fredwcit— Contoct*  •  Spaciol  Malalt  •  Walding  Motariolf 
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WIIKN  AN  AMPLIKIKR  iH  incor¬ 
porated  in  a  cloaed  loop  it  ia 
aRHumed  that  it  will  oacillate  if 
there  exiata  a  frequency  where  the 
irain  ia  irreater  than  one  and  the 
phase  ahift  ia  some  inteKral  mul¬ 
tiple  of  2ii  radians.  When  the  gain 
criteria  ia  aatiafled  over  a  broad  fre¬ 
quency  range  the  factqr  determin¬ 
ing  the  frequency  of  oacillationa 
will  be  the  total  phase  shift  around 
the  cloned  loop.  If  this  phane  ahift 
can  be  controlled  by  any  one  of 
numerouH  methodn,  the  frequency 
may  also  be  controlled. 

The  oscillator  described  in  thin 
article  may  Im»  considered  an  Ireing 
composed  of  nix  phane-nhift  ele¬ 
ments.  The  two  grid-plate  phase 
shifts  are  assumed  constant  and 
each  e<|ual  to  180  deg,  giving  the  re- 


nO.  I  -OrM  circuit  el  tbs  oscillator 


quired  860  deg  for  onciilationn  to 
develop.  The  other  phane  shifts  can 
be  divided  into  two  groups,  variable 
and  fixed. 

The  fixed  phase  shifts  take  place 
in  the  two  tuned-plate  circuits  and 
may  be  determined  by  well-known 


riG.  2  Modillod  form  of  circuit  qWsn 
ia  Flq.  1 


rules,  one  of  which  follows.  When 
the  frequency  of  the  applied  voltage 
of  a  tuned  circuit  deviates  from  the 
resonant  frequency  by  an  amount 
that  is  1/2Q  of  the  resonant  fre¬ 
quency,  the  gain  will  be  reduced  to 
70.7  percent  of  the  maximum  gain 
and  the  phase  angle  will  be  changed 
from  zero  to  46  deg.  It  will  be 
shown  that  this  ia  just  the  maxi¬ 
mum  phase  ahift  obtainable  in  one 
of  the  variable  phase  shifters  in  the 
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FIG.  3 — Phase-sblit  circle  diagram 


grid  circuits  of  each  stage. 

Although  there  are  two  tuned- 
plate  circuits,  which  doubles  the 
total  phase  shift  for  one  circuit, 
there  are  also  two  variable  phase 
shifters.  The  total  deviation  from 
the  f^nter  frequency  possible  in  this 
f-m  oscillator  will  be  equal  to  1/2Q 
of  the  center  frequency.  It  might  be 
mentioned  at  this  point  that  if  a 
circuit  were  employed  which  had  a 
constant  180-deg  phase  shift  over 
the  entire  bandwidth  of  the  oscilla¬ 
tor,  the  second  set  of  tubes  and 
associated  circuits  could  be  elimi¬ 
nated  entirely  with  no  loss  in  total 
deviation. 

The  variable  phase-shift  ele¬ 
ments,  consisting  of  K„  l>„  C,  and 
the  four  vacuum  tubes  have  some 
interesting  properties  that  arc  dis¬ 
cussed  in  the  following  paragraphs. 

The  grid  circuit,  as  simplified  in 
Fig.  1,  has  the  property  of  present¬ 
ing  a  pure  resistance  at  any  fre¬ 
quency  if  R,*  —  R„‘  =  L/C.  Kach 
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Accurately  Tests  and  Calibrates  Omni-Range 

and  I LS 

Receiving  Equipment 


SIGNAL  GENERATOR 

Trp*  2JhA 

frtfVMKjr  ffoRf*  tt-l40m€. 

Output  Frequency  Crystal  Monitored 
Amplitude  Modulation  0-100% 
Modulation  Fidelity  =*=0.5  db 
30  cycles  to  11  kilocycles 
Negligible  Spurious  FM 


Glide  Slope  Test  Set  t,p*  m-A 


The  Ty|)c  211-A  Si)(iial  (icticrator  was  dctiKiicd  hy 
Radu)  Cxirporatioii  in  coojicration  with  the  ('.A A 
and  Icadiii);  iiianuracturers  of  aircraft  iiavij'atioii  and 
landing  rccci\erN.  It  was  designed  for  s|>ecilic  a|>|ilication 
tu  the  calihration  nf  these  receivers  to  the  hi)(li  accuracy 
characteristics  rec^uired.  I'lie  (iAA  system  requiriii);  these 
rcccicers  ttnides  aircraft  from  one  IfKation  to  anotlier  and 
assists  in  landing  under  marginal  weatlier  conditions. 
The  Hijriial  (Generator  is  also  useful  in  tcstiii);  accurately 
tuned  communications  receivers. 

SMCirtoinoMS 

KiOUINCY  lANOfl:  M  ••  140  me.  In  nnn  Rang*.  Vnrninr  DinI  mnHi*4 
In  to  Kc.  4ivlslnn.  Acewmey  m  0.3S%. 

I.  r.  OUTFUTi  0.1  In  300,000  mIcrnvniH.  Owfywl  rnsUInnen  Innhlna  Inin 
•nlynl  Mrmlnnl*  34.S  nkmt. 

AMniTUM  MOOUlATIONi  AM  0-30%  nn4  0-100%  wMi  intnrnni  nr 
•Hlamnl  nscMnlnr.  Dltlmflnn  bninw  S%  nl  9S%  mn4«lnllnn. 

INTHNAl  AUmO  OSCRLATORs  400  nn4  1000  c^. 

MOOUIATION  AMfUriiR:  UnMnrm  mtynnsn  wMiln  n.  0.1  4b  90  In 
ISO  cpt.  nn4  9.S  In  10.S  Kc.  wIiMn  *  O.S  4b  30  c^t.  In  II  Kc. 

SNASI  DISTORTION;  In  40%  mn4«lnlinn  lass  Hinn  0.3S  4n«rn«t  nl 
30  nn4  10  4n«mn«  nl  1 1  Kc. 

SRURIOUS  FM;  Inst  Htnn  I  Kc.  nl  40%  FM. 

CRTSTAl  CAUORATINO  FRiOUINCIiS;  llO.lOO  nn4  114.900  me. 
*  0.0033%.  Cnllbrnllnns  enn  bn  mn4n  nl  Ihnts  nn4  nibsr  frs^vnncist 
by  illnnbif  4inl  vs  cnn4nntar  shnN  ^tillnn. 

FRICi;  $1300.00  FOR  Rnnninn,  N.  J.  (Rniny  Rnch  nnl  inclu4c4) 


BOONTOr^DIO 


lOOMTORRJUSA 


0 


ffOotocy  tMf«  J29-J35  me. 

i  he  ‘2I2-.A  (Hide  Slope  l  est  Set  uhen  used  with  the 
2ll-.\  Si)(nal  (Generator  pros  Ides  KK  output  lietween  J2U 
and  me.  for  testing  aircraft  landing  receivers.  Three 
crystal  controlled  frequencies  arc  provided  for  I.F.  am- 
phlicrs  of  the  receiver. 

The  ‘iri-A  consists  of  a  unllv  Kain  radio  fre(|ucncy 
converter  (IJnIvcrIer)  mIucIi  adifs  200  me.  to  the  iniiut 
freijuency  from  the  2II-A  and  a  crystal  controlled  I.F. 
Si)(nal  (Generator. 

SnCIfKATIOMS 

RF  SICTtON 

FRIOUINCY  RANOI:  339  m  333  met. 

OUTPUT  FRIOUiNCYi  i^nnlt  in^  frn^nancy  300,000  met. 

^  0.003%. 

OUTPUT  LiVH;  i^wnl  In  In^  ^  14b  nver  frn^ancy  rnntn.  Mnalmnm 
In^nl  0.1  vnM  (0.03  vnM  mn4ulnla4  In  100%). 

OUTPUT  IMPiOANCI:  S3  nhmt  unbnlnnca4. 

iNVilOPi  DISTORTION;  Intt  Ibnn  3%  Inr  0.03  vnH  tlatml  mn4wlnln4  93%. 
IF  fICTION 

OUTPUT  FRiOUINCIiS;  30.700  me.  *  0.0033%;  30.400  me.  *  0.003%; 
31.000  me.  n.  0.003%. 

OUTPUT  LiVIl;  1  In  100,000  mIcrnvnHt  nerntt  S3  nbmt  Mnbnlnficn4. 
MOOUIATION;  AM  vp  In  30%  ntlna  InInrnnI  nr  nainrnni  tnwren. 

PRICi:  $173.00  FOB  Rnnninn,  N.  J. 
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CkaatU  vUw  ol  lh«  oaclUator.  Tb« 
I2AU7  uMd  lo  supply  tli*  two  bolaucod 
Inputs  from  a  slnqlo  unbaloacod  supply 
Is  lnTorto4  and  on  Iho  bottom  ol  tbs 
chassis 

branch  of  the  circuit  haa  an  im> 
{tedance  of  if  +  and  R  +  j<aC. 
The  parallel  impedance  of  both 
liranchea  in  given  by 

(« +  (RTI/i-c) 

When  R'  =  L/C  ii  substituted  into 
this,  the  equation  reduces  to  R.  It 
follows  that  the  plate  load  of  the 
previous  stage  would  always  see  a 
constant  resistance  R.  Since  the  cir¬ 
cuit  had  to  be  modiAed  as  shown  in 
Fig.  2  to  cancel  out  the  effects  of  the 
tube  input  capacitance,  the  plate 
load  does  not  strictly  see  a  constant 
resistance  R. 

Since  the  maximum  deviation  is 
proportional  to  1/2Q,  R,  is  neces- 
Hurily  low  so  that  the  tuned  parallel 

IM 


circuit  made  up  of  L„  R,  and  Ci, 
has  a  very  low  Q  and  is  thus  quite 
broad. 

At  the  center  frequency,  the  cir¬ 
cuit  is  designed  so  that  R,  =  mL  = 
l/o)C.  The  phase  shift  with  respect 
to  «i.  in  Fig.  1  between  parallel- 
branch  midpoints  and  ground  is 
+  45  and  —46  deg  respectively.  This 
is  shown  in  the  circle  diagram  of 
Fig.  .3.  Actually,  these  angles  will 
vary  from  45  deg  as  the  frequency 
deviates.  This  may  t)e  represented 
by  rotating  the  diameter  formed  by 
the  ends  of  the  vectors  c,  and  c» 
ainiut  the  center  of  the  circle  dia¬ 
gram.  This  effect  will  be  ignored 
in  this  analysis  since  the  shift  is 
not  great. 

The  two  tubes  in  a  single  phase 
shifter  may  be  regarded  as  a  vector 
adder.  The  input  of  the  lower  and 


upper  tube  is  represented  by  tla 
vectors  e,  and  e„  resp^  ctiv^,  of 
Fig.  3.  The  output  current  of  a  1 
tor  adder  will  be  the  vector  lum  ' 
of  e.  and  e»,  each  multiplied  by  tht 

of  its  respective  grid.  Thu  ii 
true  by  virtue  of  the  fact  that  tht 
two  plates  of  a  single  adder  are  tied 
together. 

If  the  magnitude  of  p.e.  ia  ia. 
creased  and  that  of  is  d(. 
creased,  there  will  be  a  positin 
phase  shift  resulting  in  a  decreait 
in  the  operating  frequency  of  the 
oscillator.  If  the  four  sets  of  pointi 
a  and  b  in  Fig.  4  are  fed  from  i 
signal  source  with  a  balanced  out¬ 
put  correctly  phased,  the  frequency 
will  deviate  approximately  propor¬ 
tional  to  its  amplitude. 

Figure  5  shows  the  operatinr 
limits  of  this  oscillator.  The  solid 
line  represents  the  phase  shift  ver¬ 
sus  frequency  experienced  in  tht 
two  tuned-plate  circuits  while  the 
dotted  line  represents  the  maximum 
phase  shift  possible  in  the  two 
phase  shifters. 

Figure  4  shows  the  circuit  dia¬ 
gram  of  the  model  developed  by  the 
author  at  the  FCC  I.Aboratory. 
Deviations  as  high  as  ±5  me  with 
a  center  frequency  of  60  me  were 
experienced  in  this  experimental 
unit. 
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Tilaniiini'DioxHle  Rertifiere 


A  NEW  TYPE  of  metal-oxide  rectifier 
developed  by  the  National  Bureau 
of  Standards  is  composed  of  a  layer 
of  semiconducting  titanium  dioxide, 
a  sheet  of  titanium  metal  and  a 
counterelectrode  of  some  other  con¬ 
ducting  material. 

Figure  1  shows  a  laboratory  test 
sample  of  the  rectiAer.  The  rectifier 
plate  has  been  processed  to  show 
the  titanium  metal  (light  comer), 
the  dioxide  coating  (center  por¬ 
tion)  and  the  electroplated  silver 
counterelectrode  (dark  corner). 

Two  processes  have  Ireen  devised 
to  form  the  oxide  layer  for  the 
rectiAers  which  withstand  reverse 
voltages  of  about  20  volts  p<-r  plate 
and  have  satisfactory  properties  at 
elevated  temperatures.  The  Arst 
process  involves  heating  the  titan¬ 
ium  metal  Arst  in  oxygen  gas 
then  in  hydrogen  gas.  The  '•••cond 
and  improved  version  of  the  Arst 
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From  the  worUTs  largest  mamtfacturer 
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Helipot 


for  llir  laro^rsl 

srIrrI/oK  of 

multi-turn 

jnrcisKni 
,  jH>l(’iili(fiii(  tors 


advanced  enfineerinE!  volume  production! 

HELIPOT  b  the  organization  that  originated  the 
helical  potentiometer— the  device  that  brought  to  electronic 
engineerisif  new  horizom  of  precise  control  by  its  greeter 
resolution,  higher  linearity,  mechanical  precision,  and  broad 
range  of  resutance  vaiun.  HetiroT's  policy  of  conuantly 
working  to  anticipate  the  needs  of  the  industry  has  led  to 
steady  advancement  in  the  basic  mulii-tum  principle— and 
today,  HELtPOTs  are  available  in  the  industry's  widest  selec¬ 
tion  of  ranges  and  designs  to  meet  varying  requirements. 

NELIPIT  iffirs  VII... 

^  aOv— eed  Snot— rtwo.  Throngh  its  years  of  leadership 
Hblipot  has  built  an  organization  unequalled  in  the  in¬ 
dustry— with  trained  eagincen,  specially-dasisned  equip¬ 
ment.  overall  facilities  to  solve  roufh  potentiometer 
problems. 

^  Vahnna  PradasHan  •<  Ipastnl  Oestnns.  HaUPor  not  only 
welcomes  tough  potentiometer  problems,  hut  also  has  ea- 
panded  faciliUM  to  masa-producc  special  designs  to  rigid 
speedkationa-at  eeaaomkal  cost! 

^  VaeswtMe  gnak  intioMs.  Moet  of  the  basb  aniu  shown 
below  can  be  readily  adapted  to  spMial  requirements— 
'  ganged  assemblies,  servo  mountinp.  single  or  double  shaft 
extensioM.  laps  spot-weldad  to  a  single  turn  of  winding 
at  virtuelly  any  dmred  point,  end  many  other  individual- 
.  ized  feataiws  to  meet  your  itartfeular  needs/ 


Illustrated  below  are  typical  basic  models  of  Multi-Turn  Helipots . . . 


ultra-precision 


MOML  At 


A  10-fum  wait,  oparaaiaialwly  1%'*  gioaWtwr-  • 
wMi  12  ta  14  tiaias  ilia  rasalwtiaa  af  Mapla- 
twra  waits  at  taaia  diaaiatar.  Vary  varsatila— 
law  ia  prka— wMa  raapa  at  appRaatiaat.* 


MOMLg  AN,  ON,  A  CNi 

Similar  la  Madab  A,  1  i  C  {a  tisa  aad  pet- 
farmaara  kwt  faatwra  pracitiaa  kall-baar- 
iat*  and  axtra-cla*a  talaranca*  itirawfliawl. 
Hava  appraaimataly  twka  lha  Uaaarity  a«- 
cwracy  af  aqwivalant  itandard  MaWpats— 
ara  idaal  sarva  wait*.* 


MOML  Ct 


miniature 


Similar  ta  Madal  A,  bat  3  twras  af  rasistaaca 
wiadia«  intlaad  af  10.* 


MOMU  Al,  AJg,  AieOl 
Tiny  mwiti-twra  Halipal*  tba  dlamatar  af  a 
paany,  waipbt  I  as.  AH  kava  II. S"  slida 
wira  far  hifli  raMlwtlaa  (1/45S0  SO  K 
wail).  AJ  bat  Hiraadad  bwdiiaft,  slaava 
kaariaps  , . .  AJS,  sarva  mawatiaf t.  tiaava 
barwiats  • . .  AfSP,  sarwa  mawatiapt,  ball 
baariaps.  Many  atbar  faatwra*.* 


MOMLg  0,  D,  a  It 

tarpar  diamatar  (3  5/14")  da«ipnt.  B  ha*  IS 
twraa— 0,  3S  twras— i,  40  twras,  far  applkaliaa* 
raqairiap  aatraaw  raapa*  af  adjwstmanl  and 
bipbait  passibla  rasalwlian.* 


TNI  nBlipOt  < 

iOUTH  PASADENA 


tea  Z-1«4t).  Naw  Yark  (BaskaMa  Cantar  4-1014), 


MdWMPia 

Ottra^WTl 


no.  1  -Laboratory  Imi  oampU  of  tho 
ttlaaluat-dloKlda  roclillor.  Tho  plot#  io 
Modo  of  Vk-tnch  oquaroo  of  commorclal 
niaaluiR  ntalal  ohool  0.020-liich  thick 

conNiHtM  in  hcutinK  the  titanium 
metal  in  nteam  at  elevated  temfier- 
atureH,  Thin  proceaH  produeea  the 


Hemiconduetinif  oxide  layer  on  the 
metallic  titanium  in  one  atep. 

The  moat  satisfactory  fllma  are 
formed  by  heating  similar  titanium 
plates  in  steam  at  600  C  for  about 
three  hours.  The  counterelectrodes 
are  then  electroplated  in  the  same 
manner  to  form  a  finished  unit. 

Electron  Flow 

The  rectifiers  bear  a  physical 
resemblance  to  the  copper-oxide 
type,  but  the  direction  of  easy  flow 
of  current  is  opposite  in  the  two 
types.  In  the  titanium-dioxide  rec¬ 
tifier,  the  electrons  flow  from  the 
titanium  base  metal  to  the  counter- 
electrr>de.  The  conduction  in  the 
metal  oxides  is  also  different.  In 
cuprous  oxide  the  charge  carriers 
are  holes  or  electron  vacancies  in 
the  lattice  while  in  titanium  dioxide 
the  charge  carriers  are  free  elec¬ 
trons. 


Kufionif*  FuhriralifMi  Terhiiiques 


Fahkication  ok  Kadomkh,  the 
optically-opaque,  electrically-trans- 
parent  blisters  that  cover  airlsirne- 
radar  antennas  permitting  rapid 
rotation  of  the  dishes  while  preserv¬ 
ing  the  plane’s  aerodynamic  char¬ 
acteristics,  has  become  an  interest¬ 
ing  and  unique  technology. 


Outstanding  achievement  of  the 
art  are  the  radomes  on  the  navy’s 
Hying  combat-information-center,  a 
modiHed  Ixx-kheed  Constellation. 
Koth  upper  and  lower  domes  are 
built  in  sections  of  glass-honeycomb 
construction.  The  upjier  dome 
measures  8-feet  high  by  4-feet  wide 


Loynip  ot  taiprsqnatsd  eletk.  Tbs  bnuh  Is  usod  to  old  la  soioellilaq  out  lbs  clolk 
aad  rsoievlav  olr  babbles 
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by  12-feet  long.  The  lower  dom^ 
measures  4-feet  deep  by  8-feet  wide 
by  12-feet  long. 

The  oldest  type  of  radome  con¬ 
struction,  and  one  still  u.sed  for 
most  smaller  domes,  is  the  solid 
glass-laminate.  Layers  of  gUs* 
cloth  from  3  to  15  mils  in  thickncM 
are  cut  in  segments  providing  a 
plane  development  of  the  three-di¬ 
mensional  surface  of  the  dome. 
These  segments  are  impregnated 
with  poiyethal  resins.  The  seg¬ 
ments  are  laid  in  a  female  mold  of 
the  radome  and  the  entire  mold  U 
evacuated.  The  radome  is  then  fixed 
in  shape  by  curing  at  250  F.  Solid 
glass-laminate  construction  has  the 
disadvantage  of  being  heavy. 

Sandwich  Conmt ruction 

Light  weight  is  combined  with 
strength  in  the  glass-honeycomb 
sandwich-type  of  radome  construc¬ 
tion.  Here  glass  cloth  having  a 
hexagonal  honeycomb  weave  is  im¬ 
pregnated  with  resin  and  the 
radome  is  constructed  as  in  the  ca.se 
of  the  solid  laminate.  Inner  and 
outer  skins  of  glass  cloth  are  pro¬ 
vided  for  smoothness. 

For  fabrication  of  radomes  to  ex¬ 
acting  tolerance,  a  glass-matte  con¬ 
struction  is  used.  Glass  matte  con¬ 
sists  of  chopped-up  glas.s  fibres. 
This  material  Is  resin-impregnated 
and  formed  iietween  matched  male 
and  female  molds.  This  type  of 
construction  is  light  in  weight  and 
can  be  worked  to  closer  tolerance. 
■*-  10  mils,  than  the  honeycom') 
sandwich. 


Foam  Sandwich 

A  peculiar  problem  arises  in 
radome  manufacture  when  specifi¬ 
cations  call  for  a  dome  to  be  built  t » 
exacting  tolerance  and  with  ta|>er- 
ing  w'alls  to  provide  proper  electri¬ 
cal  characteristics  for  the  radar 
antenna.  This  is  especially  nwes- 
sary  in  the  case  of  airborne  tire- 
control  radar.  The  technique  used 
here  is  called  the  foam  sandwich. 
Matched  male  and  female  molds  are 
used  as  well  as  preformed  Inner  and 
outer  skins  of  glass  cloth.  An  alkyd 
foaming-resin,  isocynate  foam,  is 
allowed  to  foam  up  between  the 
inner  and  outer  skins.  The  fiam 
.sandwich  dome  not  only  can  be  built 
to  exact  tolerance  using  tap«red 
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I  because... 


In  the 
television 
industry . . . 


Exircfflely  good  electrical  properties  com¬ 
bined  with  low  moisture -absorption 
qualities  make  Taylor  Laminated  Plastics 
ideal  for  parts  in  fly-back  transformers, 
deflection  yokes  and  many  others.  How 
can  these  basic  materials  serve  you? 


"This  SI  Ttiylor  Vibrt  C*.”  is  a 
24-page  booklet  that  lilermlly 
brings  the  entire  Taylor  orgnnixa- 
tion  to  yoar fingertips.  It  describes 
host/  the  masry  Taylor  iMmissnlesI 
Plastics  are  made,  how  and 
where  they're  used,  assd  more 
important,  how  you  can  use  these 
basic  materials  to  make  your  prod¬ 
uct  better , . .  at  louer  cost!  Write 
today  for  a  copy  Booklet  E9. 


. . .  they  make  purchasing  problems  easier  to 
solve.  Taylor  Phenol,  Melamine  and  Silicone 
Laminates  are  uniformly  dependable  materials 
that  are  made  to  rigidly-held  specifications. 
Design  and  production  men  like  them. 

. . .  they  are  priced  right,  and  are  made  in  an 
almost  limitless  range  of  forms,  weights,  grades 
and  sizes. 

. . .  they  are  nearly  always  available  from  stcK'k, 
or  on  short  delivery.  When  you  buy  Taylor 
Laminated  Plastics  you  are  assured  of  getting  the 
right  materials  when  needed. 

. . .  the  completeness  of  the  Taylor  line  makes  it 
possible  for  the  purchasing  agent  to  buy  many 
items  from  one  supplier  with  the  obvious 
advantages. 

Make  it  a  point  to  get  in  touch  with  a  Taylor 
sales  engineer  when  you  need  laminated  plastics. 
Drop  us  a  line  today  to  get  the  faas  on  these 
versatile  Taylor  materials  . . .  including  Taylor 
Vulcanized  Fibre  and  Taylor  Insulation. 


•  tNCK 


mAilWll-  NOIIISTOWN,  fA.'lA  VIINI,  CAIIS. 
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semicunductinK  oxide-  layer  on  the 
metallic  titanium  in  one  step. 

The  most  satisfactory  films  are 
formed  by  heating  similar  titanium 
plates  in  steam  at  600  C  for  about 
three  hours.  The  counterelectrodes 
are  then  electroplated  in  the  .same 
manner  to  form  a  finished  unit. 


I)y  12-feet  long.  The  lower  dome 
measures  4-feet  deep  by  8-feet  wide 
by  12-feet  long. 

The  oldest  type  of  radome  con¬ 
struction,  and  one  still  used  for 
most  smaller  domes,  is  the  solid 
glass-laminate.  Layers  of  glass 
cloth  from  3  to  15  mils  in  thickness 
aiv  cut  in  provHing  n 

plane  development  of  the  three-di¬ 
mensional  surface  of  the  dome. 
These  segments  are  impregnatetl 
with  iMtlyethal  resins.  The  seg¬ 
ments  are  laid  in  a  female  mold  of 
the  radome  and  the  entire  mold  is 
evacualeil.  The  radome  is  then  fixed 
in  shaiM-  by  curing  at  250  K.  Solid 
glass-laminate  construction  has  the 
ilisadvantage  of  lieing  heavy. 


The  rectifiers  Itear  a  physical 
resemblance  to  the  copper-oxide 
ty|ie,  but  the  direction  of  easy  flow 
opiMNtite  the 

types.  In  the  titanium-dioxide  re«'- 
tifier,  the  electrons  fioa  fnim  the 
titanium  base  metal  to  the  counter- 
no.  I  iafc.^..T  ,Uc,r,sW  The  c.mduction  in  the 

SMde  M  *T  “nr*!  n—m  •!  ceaMMfctal  oietal  oxides  is  also  dilTerent.  In 
iiiaaiwa  smmI  skMi  •AMtoxh  thick  cupnms  oxide  the  charge  carriers 

are  hides  or  electron  vacancies  in 
consists  in  heating  the  titanium  the  lattice  while  in  titanium  dioxide 
metal  in  steam  at  elevateil  tem|ier-  the  charge  carriers  are  free  elei-- 
aturr*.  This  priwess  prisluces  the  trims. 


i^umaUnrhitm 


Light  weight  is  combineil  with 
strength  in  the  glass-honeycomb 
sandwich-type  of  radome  construc¬ 
tion.  Here  glass  cloth  having  a 
hexagonal  honeycomb  weave  is  im¬ 
pregnated  with  resin  and  the 
radome  is  constructed  as  in  the  cn.se 
of  the  solid  laminate.  Inner  and 
outer  skins  of  glass  cloth  are  pro¬ 
vided  for  smixdhness. 

For  fabrication  of  radomes  to  ex¬ 
acting  tolerance,  a  glass-matte  con¬ 
struction  is  used.  Gla.ss  matte  con¬ 
sists  of  chopped-up  glass  fibres. 
This  material  is  resin-impregnated 
and  formed  lietween  matched  male 
and  female  molds.  This  type  of 
construction  is  light  in  weight  and 
can  be  worked  to  closer  toleranc-'. 
i  10  mils,  than  the  honeycom') 
sandwich. 


Kufloiiit*  KalirM’alion  T(N'linii|U( 


Fabrication  or  Kauomiui.  the 
optically-opaque,  elect  rically-t  rans- 
parent  blisters  that  cover  airborne- 
radar  antennas  {lermitting  rapid 
rotation  of  the  dishes  while  preserv¬ 
ing  the  plane's  aerodynamic  char¬ 
acteristics,  has  become  an  interest¬ 
ing  and  unique  technology. 


Outstanding  achievement  of  the 
art  are  the  radomes  on  the  navy’s 
flying  combat-information-center,  a 
modified  I.xxrkheed  Constellation. 
Both  upper  and  lower  domes  are 
built  in  sections  of  glass-honeycomb 
construction.  The  upiier  dome 
measures  8-feet  high  by  4-feet  wide 


Fnam  Sandu'ieh 


A  i>eculiar  problem  arises  in 
radome  manufacture  when  specifi¬ 
cations  call  for  a  dome  to  be  built  t ) 
exacting  tolerance  and  with  taper¬ 
ing  walls  to  provide  proper  electri¬ 
cal  characteristics  for  the  radar 
antenna.  This  is  especially  neces¬ 
sary  in  the  case  of  airborne  fire- 
control  radar.  The  technique  used 
here  is  called  the  foam  sandwich. 
Matched  male  and  female  molds  are 
used  as  well  as  preformed  inner  and 
outer  skins  of  gla.ss  cloth.  An  alkyd 
foaming-resin,  isocynate  foam,  is 
allowed  to  foam  up  between  the 
inner  and  outer  skins.  The  foam 
sandwich  dome  not  only  can  be  built 
to  exact  tolerance  using  tapered 


.  The  bnuh  U  um4  le  old  la  unoellilag  eul  lh«  cloth 
and  romoviae  air  bubbloi 


September.  1952  —  ELECTRONICS 


r 


In  the 
television 
industry . . . 


Extremely  good  electrical  properties  com¬ 
bined  with  low  moisture-absorption 
qualities  make  Taylor  Laminated  Plastics 
ideal  for  parts  in  fly-back  transformers, 
deflection  yokes  and  many  others.  How 
can  these  basic  materials  serve  vou? 


"This  is  Taylor  libre  Cjs."  is  a 
24-page  booklet  that  literally 
brings  the  entire  Taylor  organiza¬ 
tion  to  your  fingertips.  It  describes 
how  the  many  Taylor  Laminated 
Plastics  are  made,  how  and 
where  they’re  used,  and  more 
important,  how  yon  can  nse  these 
basic  materials  to  makeyonr  prod- 
net  better ...  at  lower  cost!  Write 
today  for  a  copy  of  Booklet  E9. 


(io 


VULCANIZED  FIBRE  •  TAYIOR  INSULATION 


SLNCK  «•»( 


. . .  they  make  purchasing  problems  easier  to 
solve.  Taylor  Phenol,  Melamine  and  Silicone 
Laminates  are  uniformly  dependable  materials 
that  are  made  to  rigidly-held  specifications. 
Design  and  produaion  men  like  them. 

. , .  they  are  priced  right,  and  are  made  in  an 
almost  limitless  range  of  forms,  weights,  grades 
and  sizes. 

. . .  they  are  nearly  always  available  from  stock, 
or  on  short  delivery.  When  you  buy  Taylor 
Laminated  Plastics  you  are  assured  of  getting  the 
right  materials  when  needed. 

. . .  the  completeness  of  the  Taylor  line  makes  it 
possible  for  the  purchasing  agent  to  buy  many 
items  from  one  supplier  with  the  obvious 
advantages. 

Make  it  a  point  to  get  in  touch  with  a  Taylor 
sales  engineer  when  you  need  laminated  plastics. 
Drop  us  a  line  today  to  get  the  facts  on  these 

versatile  Taylor  materials _ including  Taylor 

Vulcanized  Fibre  and  Taylor  Insulation. 


TAYLOR  FIBRE  CO. 

NORRISTOWN,  PA.  ‘LA  VERNE,  CAIIP. 

PHENOL.  SILICONE  1  MELAMINE  LAMINATES  •  FABRICATED  PARTS 
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ELECTRONS  AT  WORK 


(continued) 
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high  heat  resistance... 
low  loss... 

Designed  for  extreme  heat  conditions, 
such  as  are  encountered  in  modern 
aircraft,  Teflon  dielectric  performs 
satisfactorily  in  temperatures  as  high 
as  500°  F.  Use  of  Teflon  as  dielectric 
in  RF  cables  is  an  outstanding  achiev- 
ment  of  the  skilled  research  team  at 
Amphenol. 

In  addition  to  the  important  feature 
of  high  heat  resistance,  Teflon  has 
electrical  characteristics  which  ex¬ 
ceed  those  of  Polyethylene.  Teflon  is 
the  one  satisfactory  cable  for  use,  not 
only  in  aircraft,  jet  engines  or  guided 
missiles,  but  in  covered  electronic 
equipment  or  any  application  where 
temperatures  might  run  over  185°  F. 

TEFLON 


POLYTETRAFLUOROETHYLENE 


for  insulation  in 
cables  &  connectors 

Expert  engineering,  highest  quality  materials 
and  stringent  continuous  inspection  make 
Amphenol  cables  the  very  best  that  can  be  had 
anywhere!  Uniform  quality  and  maximum  per¬ 
formance  from  every  foot  of  Amphenol  cable 
is  assured  by  constant  checking  and  testing. 
Every  shipment  of  cable  is  accompanied  by  a 
notarized  affidavit  certifying  the  guaranteed 
construction  of  the  cable. 

Amphenol  also 
manufactures  a  com- 
prehensive  line  of  RF  ,  .JIL-- 

Connectors  with  Teflon  ““  ■R"“’ 

inserts  for  high  voltage 
or  extreme  heat  appli-  " 

cations. 

Write  for  this  free  ^^^**"**^" 
literature  describing  liH’  '  ^ 

Amphenol  Teflon  cable.  ■ 

Address  Dept.  13D  _ _ 


walls  but  is  the  lightest  of  all 
radomes.  Most  large  radomes  are  of 
the  sandwich  type,  generally  con¬ 
structed  in  sections  and  spliced  or 
bolted  together. 

Recently,  the  Navy  has  devised  a 
means  for  patching  radomes.  The 
domes  are  frequently  damaged 
either  through  careless  handling  or 
by  impact  of  small  stones  during 
landing.  All  major  overhaul  and 
repair  activities  are  now  equipited 
to  patch  large  radomes.  In  this 
process,  jdaster  molds  are  first  made 
to  pre.serve  the  shape  of  the  dam¬ 
aged  radome.  The  damaged  por¬ 
tions  are  then  cut  away  and  re¬ 
placed  by  material  similar  to  that  of 
the  original  dome.  The  resin-im¬ 
pregnated  glass  cloth  or  honeycomb 
is  then  cured  and  the  dome  is 
painted  and  restored  to  .service. — 
J.M.C. 


Lom-CosI  VtTlical-Scau 
Transformer 

By  Seymour  Cukbr* 

('hief  hJnffineer 

Gt  tn  Radio  and  Television  Corp. 
Jersey  City,  Sew  Jersey 

This  paper  describes  the  opera¬ 
tion  and  design  of  a  low-cost 
vertical  sweep  circuit.  The  r-f  type 
blocking-oscillator  transformer  de¬ 
scribed  affords  all  the  advantages 
of  the  iron-core  blocking-oscillator 
transformer,  as  w’ell  as  additional 
advantages. 

A  simple  .schematic  is  shown  in 
Fig.  1  to  aid  in  detailing  the  func¬ 
tions  of  the  vertical  blocking  oscil¬ 
lator  in  a  television  receiver.  When 
the  circuit  is  energized,  the  abrupt 
change  in  plate  current  which  oc¬ 
curs  induces  high-frequency  voltage 
into  the  grid  circuit.  Since  the  grid 
winding  is  self-resonant  and  is  very 
tightly  coupled  to  the  plate  wind¬ 
ing,  the  oscillations  build  up  very 
rapidly.  The  flow  of  grid  current 
rapidly  charges  C,  far  beyond  cut¬ 
off.  At  the  same  time,  the  large 
flow  of  plate  current  rapidly  dis¬ 
charges  C,  thus  reducing  the  instan¬ 
taneous  plate  voltage. 

With  the  plate  voltage  greatly  re- 
'  duced  and  with  the  relatively  fixed 
I  high  grid  bias,  developed  when  the 
I  plate  voltage  was  much  higher,  the 

•  Work  done  by  the  author  while  In  the 
1  employ  of  CBS  Columbia,  Inc. 


AMERICAN  PHENOLIC  CORPORATION 

lejo  SOUTH  S4TH  AVENUE  •  CHICAGO  SO,  ILLINOIS 
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The  new  versatile  Honeywell  Cageable 
Vertical  Gyro  opens  up  some  pretty  ex¬ 
citing  possibilities. 

Its  light  weight  and  ruggedness  make 
it  ideal  for  application  in  airborne  radar 
search  equipment.  Held  sttaJy  in  its 
vertical  reference,  the  radar  saeen  plat¬ 
form  scans  a  given  area  without  straying, 
despite  maneuvering.  Should  any  tiolent 
maneuvers  be  necessary  it  can  be  caged 
in  from  ont  to  four  seconds— *nd  later  un¬ 
caged  in  as  little  as  three  seconds! 

As  an  autopilot  component  in  fighters, 
tests  have  shown  that  this  amazing  gyro 
helps  increase  accuracy  of  gun  and  rtxket 
fire.  And  soon  it  will  be  stabilizing 
guided  missiles  in  flight. 


This  versatile  gyro  is  but  one  of  many 
produced  by  Honeywell  —  a  leading 
sfseciaiist  in  this  imp>ortant  held. 

The  Cageable  Vertical  Gyro  and 
other  members  of  the  Honeywell  gyro 
“family,”  including  other  vertical,  tate, 
and  the  extremely  sensitive  Hermetic 
Integrating  Gyros,  are  available  to  manu- 
faaurers  who  require  precision  gyro  per¬ 
formance. 

A  letter  addressed  to  Dept.  401  (E), 
Honeywell  Aero  Division,  Minneapolis 
13,  Minnesota,  will  bring  you  full  facts 
about  our  gyro  line. 


WW  MINNEAPOklS  «« 

Honeywell 

n]  Qjui^sAduMoL  CfissiSidh- 
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In  the  operation  of  a  radar  system,  the  amount 
of  energy  reflected  from  small  targets  is 
very  minute.  The  over-all  sensitivity  and 
range  of  radar  depend  equally  upon  effec¬ 
tively  generating  and  transmitting  consid¬ 
erable  power  at  microwave  frequencies— 
and  upon  effectively  receiving  and  ampli¬ 
fying  very  weak  echo  signals. 

An  important  limitation  in  receiver  sensi¬ 
tivity  is  imposed  by  noise  that  is  created 
within  the  receiving  tubes— and  caused  by 
random  motion  of  electrons.  Because  the 
reduction  of  tube  noise  could  make  avail¬ 
able  improved  techniques  to  the  designer 
of  many  types  of  microwave  systems,  a 
project  is  under  way  at  Hughes  Research 
and  Development  Laboratories  to  expand 
our  understanding  of  noise  phenomena  at 
high  frequencies. 

Studies  in  tube  noise  are  being  made  with 
the  newly  developed  iraveliiif’-imi'c  tube, 
shown  on  this  page  in  actual  size.  This  tube 
has  the  unique  ability  to  amplify  micro- 
wave  signals  over  a  wide  frequency  range, 
but  its  excessive  noise  has  hitherto  pre¬ 
vented  its  extensive  use.  Methods  of  re¬ 


ducing  noise  in  the  traveling-wave  tube 
are  being  devised  and  tested  at  Hughes, 
and  the  recently  obtained  noise  figure  of 
13  decibels  at  a  frequency  of  10,000  mega¬ 
cycles  is  proving  of  considerable  interest 
to  systems  designers. 

Positions  for  engineers  and  physicists  arc 
available  in  the  Research  and  Development 
Laboratories.  If  you  would  like  to  learn 
more  about  these  positions,  and  are  not 
now  engaged  in  an  urgent  military  proj¬ 
ect,  write  to: 

Hughes  Research  and  Development  Laboratories 
Engineering  Personnel  Department 
Los  Angeles  County 
Culver  City,  California 
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DC  MIUIVOLTl 
AC  VOlTl 
AC  MILLIVOLTS 
OHMS 
MEGOHMS 
STANDARD  CEL? 

DC  amplifier' 


ELECTRONS  AT  WORK  (continued) 


The  equation  for  /»  does  not  con¬ 
tain  any  of  the  transformer  con¬ 
stants  directly  but  does  contain  the 
sweei)  frequency  and  the  sweep 
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FIG.  1 — SimplUicd  (chamotlc  oi  th*  vet- 
licol  blocking  oicUlalor 


oscillator  cea.ses  and  decays  ex¬ 
ponentially  to  zero.  After  a  period 
determined  by  R,C„  the  grid  bias 
ascends  from  cutoff,  the  oscillations 
build  up  and  the  cycle  of  events  re¬ 
peats. 

It  was  mentioned  that  during  the 
oscillatory  pha.se,  the  voltage  across 
C,  decreases  rapidly  to  a  very  low 
value.  In  the  next  phase,  when  the 
tube  is  cut  off,  C,  commences  to 
charge  through  R,  toward  thus 
producing  a  sweep  voltage.  This  is 
illustrated  in  Fig.  2  and  3. 


Dexign  Concepts 


An  important  design  concept  is 
the  connection  between  the  rated 
tube  current  and  the  required  sweep 
voltage.  It  will  be  shown  that  the 
constants  of  the  blocking-oscillator 
transformer  do  not  appear  in  this 
relationship. 

The  total  charge  withdrawn  from 
the  capacitor  C,  during  oscillation  is 


*TMi  tMemtet  ra- 
hn  lo  th*  fact  tlrat 
praebioa  wiro-wound 
fMblan  ate  uMd  for 
bM  ottanuaten  ond 
ronfa  rwiitancM,  ond 
Ihot  tK*  DC  Amplifiar 
H  a  highly  dogaic 
•roth«  tyilaa  •m- 
pleyliig  wiraweuad 
imbtcft  for  Iho  koto 
notwork.  It  hoc  boon 
foood  thot  chongoc 
hi  foin  wMi  woroMip 
oro  in  the  ardor  of 
.1  of  I9h  ond  oro 
prhoorUy  duo  to  Iho 
tomporotoro  caof- 
fidaot  of  Iho  rocicterf 
in  Iho  boto  notwork 


r  --.A' 

J  7-5 


/Eb  - 

C,de, 

Eb  +  E./2 
~  -  C.E. 

where  5  and  T  are  defined  in  Fig.  3. 

The  conservation  of  charge  ap¬ 
plies  to  any  cycle.  The  change  in 
charge  over  one  cycle  may  be 
equated  to  zero,  or  since  the  charge 
added  is 


AQ.  =  /»{r-  a) 
,  C.E. 

Ih  ^  7"  _  j  ' 


THE  MODEL  “R”  VOLTMETER 


The  Model  "R"  is  primarily  intended  for  the 
precise  measurement  of  DC  potentials,  pro¬ 
viding  DC  voltage  ranges  from  one  volt  full 
scale  to  1,000  volts  full  scale;  however,  to 
allow  the  instrument  its  greatest  possible 
utility,  the  following  auxiliary  functions 
have  been  included  in  its  design: 

Distended  DC  Voltage  Ranges;  Bucks  out 
99%  of  measured  voltage  and  indicates 
1%  of  measured  voltage  full  scale. 

DC  Millivolt  Ranges:  One  millivolt  full 
scale  to  1,000  millivolts  full  scale. 

AC  Volf  and  Millivolt  Ranges;  One  Milli¬ 
volt  full  scale  to  1,000  volts  full  scale. 
Self-Contained  Standard  Cell:  For  instant 
check  of  voltmeter  calibration. 

Ohms  Ranges:  Times  one  to  times  10*. 
Distended  Ohms  Ranges:  Reads  bottom 
half  of  ohms  scale  full  scale. 

DC  AmplHior:  Will  drive  a  one  ma  re¬ 
corder,  has  gain  of  200,  and  frequency 
range  of  zero  to  100  kc. 


Kodak 


on  small 


fragile  parts 


are  quickly  and  completely  checked  on  a 
KODAK  CONTOUR  PROJECTOR 


Whether  you’re  checking  this  tiny  radio  tube  grid  or  a  big,  intri¬ 
cate  commutator  a  foot  in  diameter,  a  Kodak  Contour  Projector 
keeps  on  paying  its  way  in  your  inspection  department. 

The  new  Model  2A  is  seen  here  being  used  to  measure  spot 
samples  of  parts  far  too  delicate  for  any  but  the  optical  method 
of  gaging. 

Newly  designed  vertical  and  horizontal  measuring  attachments 
let  you  apply  precision  micrometry  to  otherwise  inaccessible 
dimensions  that  would  be  distorted  by  mechanical  contact. 

Moments  later,  you  might  want  even  more  precise  measure¬ 
ments  on  a  bulky  part  that  needs  the  full  eight  inches  of  clearance 
between  lens  and  object  plane.  With  the  Kodak  Contour  Pro¬ 
jector,  you  get  this  large  working  space  for  any  of  six  magnifica¬ 
tions  you  can  dial. 

If  you  need  optical  gaging  for  rapid  routine  inspection  rather 
than  for  measurements,  the  stripped-down  Model  3  is  your  choice. 
A  fixture  designed  for  maximum  efficiency  in  handling  your  par¬ 
ticular  part  goes  on  the  stage.  Over  the  screen  goes  a  chart-gage 
keyed  to  the  fixture  and  carrying  all  tolerances.  Even  an  inexperi¬ 
enced  operator  can  either  pass  a  part  or  see  at  once  which  of  many 
dimensions  are  off  and  by  how  much.  To  inspect  an  entirely  dif¬ 
ferent  kind  of  part  means  only  slipping  in  a  different  fixture  with 
its  corresponding  chart-gage. 

In  your  area  there's  an  engineer  with  wide  experience  in  both 
aspects  of  optical  gaging  technique.  It  will  cost  you  nothing  to 
discuss  with  him  the  details  pertinent  to  your  own  particular 
requirements.  To  get  in  touch  with  him,  write  Eastman  Kodak 
Company,  Industrial  Optical  Sales  Division,  Rochester  4,  N.  Y. 


the  KODAK  CONTOUR  PROJECTOR 


A  n«w  sound  movio  shows  how  to  simplify  complox  insp«t<tion  prob¬ 
lems.  We'll  tell  you  how  to  get  it  for  o  showing.  ^ 
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PRECISION  RESISTORS 


If  finding  reliable,  lightweight,  precision  wire  wound 
resistors  is  your  problem,  investigate  the  I-T-E  product. 
I-T-E  precision  resistors  have  been  developed  by 
experts  to  meet  the  exacting  requirements  of  the 
electronics  industry. 

Simple  basic  design,  engineering  skill,  extensive  produc¬ 
tion  facilities,  and  close  quality  control  are  all  combined 
to  give  you  lightweight  resistors  that  far  exceed  require¬ 
ments  of  JAN  R-93  or  MIL  R93A  sp)ecification8.  You 
get  quality— close  tolerance  in  every  unit — in  any 
quantity  you  need. 


LOW-EXPANSION  WINDING  FORMS 

( non  -  hygroscopic )  prevent  distorted 
windings,  breaking  of  seal,  breakdown 
of  dielectric. 


HIGH-STABIIITY  RESISTANCE  WIRES 

— pure,  carefully  selected,  pretested 
alloys. 


PRECISION  WINDING 

—uniformly  wound,  mechanically  tied 
under  scientifically  controlled  conditions. 


NON-CORROSIVE,  ANCHORED  TERMINALS 

—strong,  tin-dipped  copper  terminals, 
securely  and  permanently  attached  to 
winding  form. 


I-T-E  precision  wire  wound  resistors  can  be  supplied  in 
quantity  all  the  way  from  0.01  ohms  to  10  megohms — 
0.125  to  5  watts.  Standard  tolerances  ±1%.  Available 
in  specified  tolerances  down  to  ±0.05%.  Ideal  for  all 
JAN  "A”  and  "B”  as  well  as  MIL  applications. 


HERMETIC  SEALING 

A  special  process,  employing  chemically 
inert  compounds,  seals  winding  against 
destructive  effects  of  salts,  moisture, 
and  atmospheric  conditions. 


FOR  DETAILED  INFORMATION — Get  in  touch  with  your  nearest 
I-T-E  representative  or  write  direct  to: 


PRETESTED  FOR  ACCURACY 

—quality  assured  by  temperature  cy¬ 
cling,  salt  water  immersion,  humidity, 
and  overload  tests. 


I-T-E  RESISTOR  DIVISION 
1924  Hamilton  Street 
Philadelphia  30,  Penna. 


specify 


RESISTOR  DIVISION 
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SILICONE  RUBBER  COATED 
FIBERGLAS  TUBING 


ELEaRICAL  INSULATION 


permanently  flexible  for  Class  H  temperatures 


with  remarkable  long  life  —  with  flex¬ 
ibility  for  the  life  of  the  insulation. 

BH  "1151”  will  not  support  fungus 
growth  —  offers  excellent  chemical 
resistance.  Meets  all  applicable  Class  H 
NEMA  specifications. 

Available  in  colors,  for  circuit  tracing 
and  coding  in  economical  continuous 
coils,  36  inch  lengths,  or  in  short  pieces 
cut  to  individual  specifications.  Made  in 
Grades  H-A-1,  H-B-1,  H-C-1  and 
H-C-2,  rated  up  to  7,()()()  volts.  For  com¬ 
plete  facts  on  superior  BH  ”1151” 
write  for  data  sheets  and  samples  today. 

Address  Dept.  E-9 

Bentley,  Harris  Manufacturing  Co. 

Conshohocken,  Pa. 


Will  your  present  high  temperature 
insulation  meet  these  tests?  Can  it  be 
twisted  and  bent  to  withstand  opera¬ 
tional  and  assembly  stresses  —  without 
cracking,  crazing  or  loss  of  dielearic 
strength,  or  flexibility?  Will  it  remain 
unchanged  after  continuous  operation 
from  -90°  F.  to  400  °F.  ...  or  15 
minutes  at  600° F.,  4  hours  at  500°F., 
96  hours  at  450° F.? 


BH  "1151”  will!  Its  remarkable  flex¬ 
ibility  and  dielectric  strength  is  built 
into  its  base  materials.  BH  "1151”  com¬ 
bines  two  great  inorganic  materials  — 
Fiberglas  and  Silicone  Rubber.  The 
’■esult  is  electrical  tubing  and  sleeving 


rlu$ivr  Briiitry,  lUrrit  proc«M  «t'.  S.  Pal.  N*.  2393.5:10).  U  Reg  TM  of  Ctimlng  Flterglu  C«rp. 


'lUl  Ni*i  Kraymx  FilwrxiM  SlcfTti 
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you  can  gcf 

DRAKE 

prtcition-made 
SOCKET  &  JEWEL 
LIGHT  ASSEMBLIES 
for  ovory  us« — usually 
at  a  saving! 


★ 

still  maintaining 
full  tarviea  an  non- 
dafanta  ardors  with 
ON-TIME  dolivorios 


HUNDREDS 
OF  STYLES, 
SIZES  and 
COMBINA¬ 
TIONS... 


..are  already  available 
in  the  DRAKE  line. 
It’s  usually  easy  to 
select  from  them  the  exact  unit  to  (it  your  require* 
ment  best.  But  should  your  application  need  a  special 
design,  DRAKE  can  develop  a  unit  especially  for 
you . .  just  as  we  have  done  countless  times  for  our  cus¬ 
tomers  during  more  than  20  years  of  specialization. 


"it  Why  not  write  on  your  com¬ 
pany  letterhead  for  sam¬ 
ples  and  full  data  — 
mu’.^  No  obligation. 


I  ELECTRONS  AT  WORK  (contiiiMa) 

capacitance.  Since  these  are  gen- 
erally  constants,  the  chargintj;  cur- 
I  rent  /,  is  directly  proportional  to 
!  the  peak  to  peak  sweep  voltage  E,. 
j  If  a  linear  retrace  is  a.ssumed  and 
on  this  basis  the  tube  rating  is  de¬ 
termined,  during  oscillation  the  dis¬ 
charge  current  flowing  through  the 
tube  is 


C.  •=  0.05  X  lO-V,  E,  -  6()v 


,  0  05  X  10-*  X  60  ^  _ 

therefore  t»  “  - ,  —  X  60 


=  10.8  nia 

(approximate  rating  for  6.SX7  or  12.\l'7) 
This  shows  that  even  though  the 
power  requirement  is  negligible,  the 
tube  should  be  capable  of  delivering 
j  about  10  ma  during  oscillation. 

]  It  has  been  shown  that  the  trans- 
'  former  constants  do  not  enter  ex- 
I  plicitly  in  determining  the  sweep 
voltage.  However,  the  efficiency  of 
the  oscillator  as  measured  by  the 
ratio  E./2E,  is  related  to  the  trans- 
I  former  constants.  It  is  well  known 
that  conventional  transformers  are 
i  designed  to  have  near  unity  coeffi- 
!  cient  of  coupling,  an  optimum  turns 
I  ratio  (about  2  to  1)  and  a  high 
I  winding  inductance. 

The  difference  between  a  more 
I  efficient  (low  Et)  and  a  less  efficient 
I  (high  E»)  transformer  design  is 
found  in  the  shape  of  the  retrace. 
The  more  efficient  oscillator  builds 
up  to  .saturation  more  rapidly  than 
the  less  efficient  one  and,  in  a  given 
time  will  discharge  capacitor  C.  to 
a  lower  value,  resulting  in  a  lower 
E>. 

j  One  might  speculate  that  a 
cheaper  transformer  than  the  con- 


t 


FIG.  2 — Oscillatory  phaso  volta^o 
wavofonni 
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CAMCtrOAS 


Tiajr  bat  toagb  /  The  smaller  capacitors  become,  the  greater  the  premium  on  trust* 
worthiness.  Comell-Dubilier  has  a  dependable  miniaturized  capacitor  ior  practically 
every  knovm  application.  Typical  ore  the  High  Temperature  Tubulars,  Metallized 
Paper  Tubulars,  Midget  Micas,  Disc  and  Tubular  Ceramics.  For  the  complete  catalog 
write  to:  Dept  K-92  Comell-Dubilier  Electric  Corp.,  General  Offices,  So.  Plainfield,  N.  I. 


SOUTH  nAJNrtCkO.  N.  i.  «  New  teOTOMO.  wonccsren  and  CAMSMOOC.  mass.  •  PNOVIOCNCC.  I.  •  INOIAMAPOUS.  <N0.  •  ruOUAV  SPHtNOS.  N.  e.  •  SUSSIOlAHr.  TMC  RAOUUIT  C0i»p.«  cccvtu«t»  t. 
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CORNELL-DUBILIER 

world's  largest  ymnuiacturers  of  capacitors 


onsistently 

ependable 


CAPACITORS 


C-D  MINIATURIZED 


itfisiirailiw.  *1 


keeping  communications  ON  THE  BEAM 


FREQUENCY  &  MODULATION  MONITOR 


In  a  spilt  $e  .ond  your  police  station  and  the  farthest  cruising  prowl 
cor  can  respond  os  one  mon*  SucK  safety  at  your  doorstep  '  is 
possible  only  through  compactly  efficient  two-way  rodio  JK  crystals 
and  monitors  ore  in  constant  use  to  Leep  police  radio  frequencies 
reliabty  on  the  beam 


THE  JAMES  KNIGHTS  COMPANY 

SANDWICH  3.  ILLINOIS 


CRYSTALS  FOR  THE  CRITICAL 


The  H-7  crysUl  i«  in  common  use  with  Imo- 
way  police  radio  systems.  Frequency  range:  3 
to  20  me.  Vatcr  and  dust-proof,  it  is  pressure 
mounted,  has  stainless  steel  electrodes.  Just 
one  of  many  JK  crystals  nude  to  serve  EVERY 
crystal  need! 
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ton9ue  locks  in  place.  Con't 
unlatch  unless  pressure  is 
opplied  in  diagonol  direction 
and  tongue  is  aligned  with 
slot  opening.  Can  be  pre* 
assembled  to  wire  bundle 
before  fostening  to  structure. 
Opens  ond  closes  by  hand, 
no  tools  required. 


The  Glenn  L.  Martin  Company  leads  the  way  to 


...FOR  THE  AIRCRAFT  INDUSTRY  WITH  NEW 
TINNERMAN  ELECTRICAL  HARNESS  CLAMP! 


The  newTiNNEKMAN  Electrical  Harness  Clamp  "takes 
off” on  really  big-money  savings  for  the  Glenn  L.  Martin 
Company,  builder  of  the  famous  Martin  Bombers.  Air¬ 
craft  designers  and  engineers  at  Martin  found  that  in 
a  quantity  such  as  1000  planes,  a  savings  of  $270,000 
could  be  made ...  or  18  cents  per  clamp  over  former 
methods  for  1500  clamp  installations  in  the  new 
Martin  P5M-1  Marlin!  Think  of  this  tremendous  savings 
in  terms  of  the  thousands  of  aircraft  on  order  for 
building  America's  defenses— and  you  see  how  "multi- 
million-dollar  savings”  can  be  made  for  conversion  into 
even  greater  production! 

Tinnerman  engineering  reports  this  significant  savings 


story  to  all  American  industry  as  another  example  oi 
Tinnerman  teamwork!  For  better  fastening  analysis 
and  engineering  know-how . . .  for  significant  proiluction 
savings  no  matter  what  your  fastening  problem,  turn 
to  Tinnekman  I  There’s  a  Tinnerman  representative  in 
your  area  to  give  you  competent  help . . .  he’ll  be  happy 
to  supply  details  for  a  FASTENING  ANALYSIS  of  your 
product.  Meantime,  write  for  your  copy  of  SPEED  NUT 
"Savings  Stories”:  TlNNFJlMAN  PRODUCTS.  INC.,  Dept.  12, 
Box  6688,  Cleveland  1,  Ohio.  In  Canada:  Dominion 
Fasteners,  Ltd..  Hamilton.  In  Great  Britain:  Simmonds 
Aerocessories,  Ltd.,  Treforest,  Wales.  In  France:  Aero- 
cessoires  Simmonds,  S.  A. — 7  rue  Henri  Barbusse. 
Levallois  (Seine)  France. 


Whatever  you  build— from  Aircraft  to  Clothes  Dryers— Thiah  first  of  Tinnermaii  for  better  fastening  Engineering! 
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ELECTRONS  AT  WORK 


(continued) 


5,348  RELAY  TYPES 

POWER  •  SPECIAL-PURPOSE  •  SMALL 
SEQUENCE  •  LATCH  •  SENSITIVE 
TIMERS  •  INSTRUMENT-CONTROLLED 


Over  ^C. 
17,000  copies  now 


(I)  NO  38  AWG 

Single  celancse 

WRAP  CV£R 

double  liquid 

NYLON  WRAP 


(3)41/79  gears 
2  CROSSOVERS 
PER  TURN 


(4)  plate  winding 

70  TURNS 
GRID  WINDING 
f90  TURNS 
400mM 

total  turns  ?60 


(S)  COUPLING 
70  TO  00 
PERCENT 


FIG.  3 — Swtep  voltaq*  wovRlorms 


THE  RELAY 
iTH 

YOU  HEED.. 


This  famous  640-page  Struthers-Dunn  Relay  Engi¬ 
neering  Handbook  answers  your  questions  about  relays 
— explains  fundamental  types— tells  what  types  to  use 
for  specific  applications— serves  as  a  comprehensive  guide 
to  relay  circuits,  relay  selection,  application,  use  and 
maintenance.  Contains  over  1100  illustrations.  Limp 
bound  in  convenient  pocket  size.  Price  $3  per  copy. 

STRIITHERS 


ventional  blocking-oscillator  type 
can  be  developed  for  one-mc  opera¬ 
tion.  Several  problems  are  rai.sed 
by  operating  at  this  high  fre¬ 
quency:  oscillator  harmonics  in¬ 
jected  into  the  sound  i-f,  oscillator 
harmonics  injected  into  the  video 
i-f  and  oscillator  frequency  injected 
into  local  broadcast  receivers. 

The  first  of  these  problems  is 
completely  solved  by  proper  dress¬ 
ing  and  separation  of  the  oscillator 
tank  circuit  from  the  first  video  i-f 
tank  circuit.  The  strength  of  har¬ 
monics  at  r-f  carrier  frequency  is 
negligible  so  that  placement  with 
respect  to  the  antenna  is  uncritical. 

The  sound  i-f  in  an  intercarrier 
set  is  in  the  region  of  a  much  lower 
and  stronger  harmonic  of  the  oscil¬ 
lator  tank.  The  best  .solution  to  this 
problem  is  to  choose  the  tank  fre¬ 
quency  so  that  no  integral  harmonic 
occurs  near  4.5  me.  The  third  prob¬ 
lem  is  solved  only  by  making  the 
tank  frequency  above  the  broadcast 
band. 

Apparently,  the  choice  of  fre¬ 
quency  is  limited  to  1.9  me.  This 
frequency  is  above  the  broadcast 
band  and  has  harmonics  at  3.8  me 
and  5.7  me  which  are  out  of  the 
pass  band  at  4.5  me.  The  first  sig- 


STRUTHERS-DUNN,  Inc.,  150  N.  13lh  Si.,  Philadelphia  7,  Pa. 

BALTIMORE -  BOSTON.  BUFFALO.  CHARLOTTE.  CHICAGO  •CINCINNATI 
CLEVELAND  •  DALLAS  •  DETROIT  .  KANSAS  CITY  •  LOS  ANGELES 
MINNEAPOLIS  •  MONTREAL  •  NEW  ORLEANS*  NEW  YORK  •  PITTSBURGH 
ST.  LOUIS  •  SAN  FRANCISCO  •  SEATTLE  •  SYRACUSE  •  TORONTO 


FIG.  4 — The  t-f  blocking  oecillator 
Irontiormer 
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electrkal  insulation  headquarters 


Elecfricol 

In^ulotior 


mitchell-rand 

leatures 

electrical 

insulating 

tapes 


tel/’bonding  Polyethylene,  for  resistance 
to  corrosion  and  chemicals. 


self-affixing  Neoprene,  for  resistance  to 
oils  and  chemicals. 


DtoUcfria  1000  v«IH/iiiil  •vf. 

f*w«p  f«cHr  .  40  <y«lM  0.0004 

lOOOayciM  0.0004 
104  crciM  0.0004 
c4Mt«»t  ....  40  2.92 

1000«rclM  ..  2.34 
104  cy«l«t  ..  2.13 
mO  Prtyrtl— 

H: 


tw«4l  is  24  tin.  10  Or. 
1214C  4—remn 

I— r>«epO  70%. 


H«r*  or*  Kve  multi-purpoM  •l•<trical  intulaling  top**  for  wiio  or  coblo  tplicin9  .  .  .  tho  tolfbonding  BI-SiAL  and 
t(io  tolf.afRxin9  (air.curin9)  tl.PIENE  ...  to  moot  tho  ttrictott  roquiromonts  for  unutuot  at  woll  at  ordinary  coblo 
tplico  opplicotiont  for  tho  tmollott  wiro  or  tho  lorpott  coblo  .  .  .  whorovor  topo  con  bo  utod  for  tplicing. 


Tho  outttonding  choroctorictict  and  oxcollont  oloctricol  intolotion  proportiot,  plot  the  footuro  that  onco  appliod  II.SiAL 
and  SI'PRENE  topot  futo  into  a  toiid  mott,  impottiblo  to  unwrap  or  doiominolo,  onoblot  thoto  produett  to  offor  com. 
pioto  and  iotting  protoction  opointt  moittvro,  acidt,  oikoliot,  oiit,  chomicait,  tunlight,  corrotion,  funput,  oiono,  otc. 


Write  for  samples  and  detailed  data 


A  PAITIAL  LIST  Ot  M.|  MODUCTS:  ritfIGlAS  VAtNISHCO  TUtINC,  TAtt  AND  CLOTH  . 
INSUIATINO  rAMtS  AND  TWINiS  .  CAtlt  FIllINC  AND  TOTHIAD  COMPOUNDS  .  FtICTION 
TAPf  AND  SrilCf  .  TIANSFOCMfl  COMPOUNDS  •  FItEtClAS  SATUtATEO  SLEEVING  •  AStESTOS 
SLEEVING  AND  TAPE  .  VARNISHED  CAMMIC  CLOTH  AND  TAPE  *  MICA  PLATE.  TAPE.  PAPER,  CLOTH, 
TUlINC  .  FItEROLAS  tCAIDED  SLEEVING  .  COnON  TAPES.  WEttINGS  AND  SLEEVINGS  .  lAtPREG- 
NATED  VARNISH  TUtIFtO  .  INSUIATINO  VARNISHES  OF  All  TYPES  •  EXTRUDED  PIASTIC  TUtINO. 
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For  any  soldering  job  that  demands  freedom  from  corrosion  and  conductive  flux 
residue  . . .  for  ease  of  working  and  unequalled  consistency  , . .  there  is  nothing  better 
than  Federated  Rosin  Core  Solder. 

Each  Rosin  Core  Solder  composition  . . .  there  is  a  variety  for  different  pur}H>ses 
...  is  a  tin  and  lead  alloy  with  a  rosin  flux  that  is  effective  but  not  corrosive.  Because 
the  rosin  residue  is  chemically  inactive,  current  leakage  at  radio  and  television 
frequencies  is  prevented. 

Federated  Rosin  Core  Solder  is  a  quality  product  that  is  unsurpassed  for  the 
permanence  of  the  bond  it  produces  . . .  for  the  consistently  easier  soldering  job  it 
does!  Look  for  it  in  1,  3,  20.  25.  and  50-pound  sizes  on  the  familiar  orange  and 
black  metal  s(>ool.  Listed  by  I  nderwriters’  Laboratories  lin-. 


/ateSW' 

-tiu/Mtir 

iMUmt- 


182 


AMERICAN  SMELTING  AND  REFINING  COMPANY  •  120  BROADWAY,  NEW  YORK  5,  N.  Y. 
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ELECTRICAL 

CONNECTOR 

MONEY  CAN 


ASSURES  YOU  THE 
LOWEST  VOLTAGE  DROP 
IN  THE  INDUSTRY! 


when  operating  conditions  demand  an 
electrical  connector  that  will  stand  up 
under  the  most  rugged  requirements, 
always  choose  Bendix  Scinflex  Electrical 
Connectors.  The  insert  material,  an  ex¬ 
clusive  Bendix  development,  is  one  of 
our  contributions  to  the  electrical  con¬ 
nector  industry.  The  dielectric  strength 
remains  well  above  requirements  within 
the  temperature  range  of  — 67'’F  to 
-*-275°F.  It  makes  possible  a  design  in¬ 
creasing  resistance  to  flashover  and 
creepage.  It  withstands  maximum  con¬ 
ditions  of  current  and  voltage  without 
breakdown.  But  that  is  only  part  of  the 
story.  It’s  also  the  reason  why  they  are 
vibration-proof  and  moisture-proof.  So, 
naturally,  it  pays  to  specify  Bendix 
Scinflex  Connectors  and  get  this  extra 
protection.  Our  sales  department  will 
be  glad  to  furnish  complete  information 
un  request. 


•  Moithir*-rroof  •  Radio  Quiat  •  SIihiU  RIoc*  InsorH  • 
Vibrotlen>Proof  •  LiRht  Weight  •  High  IntuloHon  R«tistanc« 

•  High  R^tiatonc*  tp  Fwpit  and  Oil*  •  Fungus  Rpsistant  • 
Easy  AsspmMy  ond  Disassumbly  •  Fpwtr  Ports  than 
ony  pthor  Connpctor  •  No  oddiHonal  soldor  roguirod. 


SCINFLEX 

ELECTRICAL 

CONNECTORS 
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SCINTIUA  MAGNETO  DIVISION  •! 


CNSrt  Sshi:  Issdi  IsIsnHisssI  Oidtist.  72  Filll  Avsms,  Niu  T»k  IL  N.  T. 

fACrOiY  iMANCH  OfftCiS:  lie  I.  PravidMKla  Avo..  turhonk.  CoM.  •  Xnphtwnw 
iUg.,  4540  Cos*  Avp^  Dlr«H  2,  Michigafi  •  tru uwf  Udg.*  174  W.  Wtscsnsln 
Avonup,  MRwouImp,  Wtscpwin  *  542  M«4«t  SPoot,  Sa«i  Fronciscp  4,  C»lllsniis 
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ALTEC 

miniature 


SPEECH  AMPLIFIERS 

(A‘426A  pnampli/i^r  wbowa  fuH  si%9) 


The  new  plug-in  preamplilieri,  line 
amplifiere,  monitor  ampliiieri  and 
power  euppliei  used  in  the  Altec  2S0A 
Coniole  ore  now  available  lor  general 
speech  input  requirements  in  broad¬ 
cast,  recording  and  quality  public 
address  systems.  These  amazing  new 
units  ore  the  smallest  ever  built  lor  this 
purpose  and  will  exceed  all  broadcast 
requirements.  Each  unit  is  oi  open 
chassis  design  lor  easy  servicing  and 
is  supplied  with  a  cover  troy  that  con 
be  permanently  mounted  in  a  rack  or 
cabinet.  Part  oi  this  troy  is  the  recep¬ 
tacle  to  which  all  connections  are 
made.  The  unit  itsell  slides  into  the 
troy  and  automatically  centers  its  plug 
with  the  receptacle,  making  all  con¬ 
nections.  On  the  handle  end  oi  the 
ompliiier  chassis  are  push  buttons  ior 
checking  the  space  current  oi  individ¬ 
ual  tubes  even  while  the  unit  is  in  op¬ 
eration.  The  irequency  response  oi  the 
A-428A  preompliiier  and  the  A-429A 
line  and  monitor  amplifier  is  within  one 
decibel  from  20-20,000  cycles. 


A-428*:  IH"  «  4V4'’  »  9" 

A-429A,  P-522A,  P-523A;  2H"  X  AVs”  X  9" 


All  conaectjons  PLUG-INI 
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ELECTRONS  AT  WORK  (csntinutd) 

nificant  harmonic  in  the  i-f  band 
paa.s  is  the  twelfth  harmonic,  a  very 
weak  one. 

The  next  question  which  comes 
to  mind  is  how  to  maintain  the  1.9 
me  without  excessive  deviation  in 
production.  Capacitance  measure¬ 
ments  indicated  a  variation  of  ± 
ten  percent  in  total  tank  capaci¬ 
tance  with  variation  in  lead  dress. 
With  a  design  center  frequency  of 
1.9  me,  the  extremes  are  1.8  me  and 
2.0  me. 

Physically,  the  commercial  r-f 
blocking-oscillator  transformer  is 
entirely  different  in  appearance 


FIG.  5 — Schsmatic  oi  tbo  blocking  oscil- 
loior.  Tho  0.00 1 -mI  bypass  capacitor  is 
nocossary  only  when  tbo  peaking  re¬ 
sistor  Is  used 


from  its  conventional  iron-core 
counterpart.  It  has  a  resonant  fre¬ 
quency  of  1.9  me  and  most  nearly 
resembles  a  broadcast  o.scillator  coil. 
The  turns  ratio  of  the  grid-to-plate 
winding  is  about  2.5  to  1  for  maxi¬ 
mum  sawtooth  output.  There  is  no 
iron  core  and  the  copper  used  is 
much  le.ss  than  that  in  the  iron-core 
type.  A  shield  serves  the  two  pur¬ 
poses  of  mounting  the  transformer 
and  completely  shielding  it  so  that 
1.9-mc  harmonica  do  not  get  into 
the  vertical. 

It  was  found  that  when  the  r-f 
type  blocking  oscillator  was  u.sed,  a 
spike  existed  on  the  trailing  edge  of 
the  vertical  .sync  pulse  at  the  video 
detector.  This  was  traced  to  har¬ 
monic  radiation  from  the  vertical 
o.scillator  tube  into  the  first  i-f  tube. 
These  tubes  are  about  IJ  inches 
apart.  The  spike  was  found  to  be 
inconsequential  since  it  occurred 
after  the  vertical  .sync  leading  edge 
and  during  the  blanking  period. 
.Most  manufacturers  keep  their  ver¬ 
tical  sweep  circuit  and  the  firrt  i-f 
amplifier  much  further  apart  .so 
that  they  would  probably  not  have 


YOUR  C-D-F  SALES  ENGINEER 


Here’s  the  man  trainer)  to  solve  your  mate* 
rials  specification  problems  in  plastics.  He 
knows  w  hat’s  new  with  C-D-F  and  how  yvu 
can  use  the  service  proved  C-D-F  non-metaliic 
materials. 

The  way  he  sells  is  to  help  you  . . .  his  wide 
technical  background  in  the  electrical  and 
mechanical  industries  helps  you  avoid  riesign 
pitfalls,  can  point  out  production  shortcuts; 
that's  why  y6u  should  call  him  in  when  a 
new  product  is  on  the  board. 

Under  his  hat  and  in  his  case  is  the  infor¬ 
mation  you  must  have  to  meet  com{>etition 
and  to  build  a  better  product.  Backed  up  by  the 
practical  experience  and  research  of  C-D-F’s 
six  plants,  it’s  no  wonder  it  makes  common 
sense  to  see  the  man  from  C-D-F  (Sales  offices 
in  principal  cities).  He’s  a  gpod  man  to  know. 


ACROSS  THE  BOARD 
C-D-F  plaitics  have  special  char¬ 
acteristics,  can  meet  close  toler¬ 
ances,  rigid  specifications,  learn 
the  facts,  get  the  complete  story 
from  the  man  from  C-D-F. 


OVER  THE  DESK 

When  talking  prices  ond  delivery, 
you  get  action,  not  promises.  The 
C-D-F  salesman  takes  a  personal 
interest  in  your  problems . . .  "fol¬ 
lows  through”  on  your  order. 


IN  THE  SHOP 

Whether  it's  our  plant  or  yours, 
here's  o  man  with  o  quick  eye  for 
cutting  costs,  improving  quality. 
Yeorsof  procticol  training  plus  im- 
aginatk>n>Your  C-D-F  salesman. 


IMl 


ELECTRONICS  — September,  1952 


Engineered  to  meet 

EXACT  requirements 


GLOBAR  Brand  C  Ceramic  Resistors  offer 
advantages  of  value  to  designers  and  engi¬ 
neers  interested  in  building  maximum  life 
and  dependability  into  elearical  circuits. 
Manufaaured  to  meet  exact  needs  of  spie- 
cilic  applications  they  provide; 

VERSATILITY  in  meeting  circuit  specifi¬ 
cations.  Obtainable  in  a  wide  range  of 
shapes,  sizes  and  characteristics,  these  re¬ 
sistors  assure  accurate  operation  in  circuits 
presenting  difficult  temperature  or  voltage 
compensation  problems  as  well  as  in  or¬ 
dinary'  applications. 


UNIFORMITY— Resistors  of  giwid  uni¬ 
formity  are  produced  by  tested  methods 
under  careful  supervision  and  inspection. 

DEPENDABILITY-The  one-piece,  electri¬ 
cally-fired  ceramic  composition  will  with¬ 
stand  exceptional  abuse.  Resistance  values 
and  characteristics  are  retained  over  long 
periods  of  time. 

Engineering  consultation  is  available 
through  our  experienced  engineering  stall'. 
When  requesting  information  on  specific 
resistor  problems,  complete  information 
on  your  circuit  should  be  furnished. 


GLOBAR 

Ceramic  Resistors 

W  CARBORUNDUM 

TRADE  MARK 

'Corborwndum*  ond  'Globor*  pr«  rp^ittGfpd 
trod«marks  which  indicot*  monutoctur*  bjr 
Th«  Corbofundum  Compony, 

Niagora  fallt,  N*w  York. 


•  Bulletin  R  contains  use¬ 
ful  engineering  data  on 
^  GLOBAR  Ceramic  Resistors. 
'  (Copies  will  be  supplied 
immediately  on  request. 
Write  Dept.  EL  87-116. 
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ELECTRONS  AT  WORK 


a  spike  in  the  video. 

The  problem  of  interlace  is  a 
difficult  one  in  practice.  It  is  known 
that  only  odd  harmonics  of  30  cps 
can  destroy  interlace.  The  horizon¬ 
tal  sweep  frequency  is  the  525th 
harmonic  of  30  cps  and  is  therefore 
most  likely  to  spoil  interlace.  Al¬ 
though  horizontal  frequency  voltage 
can  enter  at  several  places,  the  most 
susceptible  place  is  the  grid  circuit 
of  the  vertical  oscillator.  The  iron- 
core  transformer  has  a  grid  in¬ 
ductance  of  ten  henrys,  a  plate 
inductance  of  one  henry  and  self 
resonance  at  a  high  audio  fre¬ 
quency.  It  is  extremely  susceptible 
to  15,750  cps  pickup.  On  the  other 
hand,  the  grid  inductance  of  the 
r-f  type  oscillator  is  400  (ih  and 
represents  40  ohms  reactance  at 
15,750  cps.  At  this  level,  there  is 
no  pickup  of  horizontal  frequency. 

A  schematic  diagram  and  a  data 
sheet  for  the  design  of  the  air-core 
vertical  blocking  oscillator  trans¬ 
former  are  included  in  Fig.  4  and 
5.  The  circuit  values  are  identical 
w’ith  tho.se  for  the  iron-core  type. 

In  summation,  the  advantages  of 
the  r-f  type  blocking-oscillator 
transformer  are  that  it  is  less  ex¬ 
pensive,  much  less  susceptible  to 
horizontal  transients  which  prevent 
proper  interlace  and  that  much  less 
critical  material  is  required. 

The  author  acknowledges  contri¬ 
butions  of  Ed  Stanwyck  in  aiding 
the  transformer  design  and  of 
Stanley  Seitz  in  field  testing  the 
transformer. 


A  compact,  highly  offl- 
ciont  contrifugal  blowor 
for  cooling  "hot- 
running"  olectronic 
oquipmont. 


MODEL  NUMBER. 


CAPACITY..250  CFM  at  .5"  Static  Pressure  NAFM 
330  CFM  at  .0"  Static  Pressure 

MOTOR  (Self  Cooling — Completely  Enclosed) 

Vk  H.P.,  Capacitor  Induction, 

120  Volts,  Single  Phase,  AC, 

60  Cycles,  3200  RPM, 

Clockwise  or  Counter  Clockwise. 

MOUNTING . Rigid  Base 


Simple  Millisecond  Meter 
By  Ronald  C.  Walker 

Cor€r«/iam,  Reatlinff,  England 


OVERALL 

DIMENSIONS 


Solving  special  problems 
—  is  routine  at  EAD  — 


Relays  of  the  telephone  type  are 
extremely  useful  in  electronic  cir¬ 
cuits  and  it  is  frequently  necessary 
to  know  their  response  time  in  oper¬ 
ation  and  release  and  the  period  of 
contact  closure  and  opening.  The 
measuring  equipment  usually  used 
for  such  investigations,  though 
lacking  nothing  in  accuracy  is  fre¬ 
quently  expensive,  elaborate  and 
not  always  easily  obtainable. 

In  many  instances,  the  periods 
involved  are  not  less  than  a  milli¬ 
second  and  it  is  frequently  hot  ap- 


If  your  problem  involves  rotating  electrical 
equipment,  bring  it  to  E  A  D.  Our  completely 
staffed  organization  will  modify  one  of  our 
standard  units  or  design  and  produce  a  special 
unit  to  meet  your  most  exacting  requirements. 


EASTERN  AIR  DEVICES, INC 
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RU'D  HM  PRODUCTS 


Division  of  Model  Engineering  A  Mfg.,  Inc. 

General  Sales  Office: 

2800  N.  Milwaukee  Avenue,  Chicago  18,  III 

Factory:  Huntington,  Indiana  . 


M ANuf ACfUffCeS.  Power  Phootfof,  Fixed  ffesisfert 
Adiui^obfe  ffesislort,  “Fconehm''  ffesiffors 
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Radio 


Kollsman  Instrument  Corporation 

IlMHURST,  NIW  YORK  OLINDAll,  CAllfORNIA 

SUBSiDiARv  or 

Stanctcuud  coil  products  co  inc 


Aircraft  Instruments  and  Controls  *  *  Min¬ 
iature  AC  Motors  for  Indicating  and  Remote 
Control  Applications  *  *  Optical  Parts  and 
Optical  Devices  *  *  Radio  Communications 
and  Navigation  Equipment 
While  current  production  is  largely  devoted  to 
National  Defense,  the  research  facilities  of  the 
Kollsman  Instrument  Corporation  remain  avail' 
able  to  scientists  working  toward  the  solution  of 
instrumentation  and  control  problems 


Tw'enty-three  years  back,  the  Kollsman  Instru' 
ment  Corporation  took  its  first  forward  steps  by 
devising  a  sensitive  altimeter  luviity  timis  more 
responsive  than  preceding  models.  This  instru¬ 
ment  actually  made  possible  the  first  completely 
blind  flight  in  the  history  of  aviation 
Today,  this  venturesome  spirit  continues  to  spark 
the  design,  development  and  manufacture  of 
products  of  precision  and  dependability  in  the 
four  distinct  yet  allied  fields  of; 
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aircraft 

INSTRUMENTS 
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For  Aviation  and  Electronics 


Tell  us  the  type  of  wire  or  coble  you  need  —  the  chances  ore  excellent  that  it  is  one  of 
our  regular  production  numbers.  If  it  isn't  already  in  our  extensive  line,  we  will  desisn 
the  wire  especially  for  you.  We  have  had  long  experience  in  coming  up  with  the  right 
answers  in  wire  and  cable  for  many  leading  manufacturers  in  the  fields  of  aviation  and 
electronics.  Try  us.  You  Specify  —  We  Supply! 


Ask  us  for  our  new  comploto  catalog.  We'll  gladly  sand  you  a  copy. 
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Notional  Sales  Offices:  624  S.  Michigan  Blvd.,  Chicago,  10. 
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*  15SEC  4MEi5 
«  SSEC  40C  h  < 
'SOMiLLiSEC  40  h  . 
.5  V'lLiSEC  4ti 


ACCURACY 


VOLTAGE  RANGE 


2%  up  to  100  KC 
3%  obove  100  KC 


1/2  m«9.  thuntod 

by  30  mmfdt. 


2  megt.  shuntod  by 
8  mmfdi.  on  high 
rongtsandlSmmfdt. 
on  low  rcngot 


3%  from 

5  to  100,000  cydos; 
5%  tisowhoro 


100  mkrovoltk  to 
100  volH 


Mooturos  pook  val¬ 
ues  of  pulses  os 
short  as  3  micro¬ 
seconds  with  o  repe¬ 
tition  rate  os  low  os 
20  per  sec.  Also 
measures  peak  val¬ 
ues  for  sine  waves 
from  10  to  150,000 
cps. 


1  millivolt  to  1000 
volts  Peak  to  Peok 


Some  os 
Model  3021 


3%  below  1  MC 
5%  above  1  MC 


Some  es 
Model  3021 


100  microvolts  to 
100  volts 


10  cycles  to 
2  megacycles 


With  probe,  1  milli¬ 
volt  to  1000  volts.^ 
Without  probe,  100" 


With  probe,  11  megs. 


shunted  by  6  mmfds.  3%  except  5%  obove 
Without  probe,  1  meg.  3  megocydes 
shunted  by  25  mmfds. 


15  cycles  to 
6  megocydes 


For  furthtr  informalion,  write  for  catalog. 


Ballantine  pioneered  circuitry  and  manufacturing 
integrity  assure  the  maximum  in 

SENSITIVITY  •  ACCURACY  •  STABILITY 


BALLANTINE 

STILL  THE  FINEST 
IN  ELECTRONIC  VOLTMETERS 


e  All  models  have  a  single 
easy-to-read  logarithmic 
voltage  scale  and  a  uni¬ 
form  DB  scale. 


e  The  logarithmic  scale  as¬ 
sures  the  same  accuracy  at 
all  points  on  the  scale. 


e  Multipliers,  decade  am¬ 
plifiers  and  shunts  also 
available  to  extend  range 
and  usefulness  of 
voltmeters. 


‘  BALLANTISE  LABORATORIES,  INC. 

1  100  FANNY  ROAD,  BOONTON,  NEW  JERSEY 


I  skill  is  required  in  operating  the 
i  circuit  which  is  shown  in  Fig.  1. 

Capacitor  C  is  charged  to  a  fixed 
j  potential  indicated  by  the  electro¬ 
static  voltmeter  V'.  During  the 
'  short  period  to  be  measured,  the 
I  terminals  of  the  capacitor  C  are 
connected  by  a  discharge  resistance 
.  li.  The  loss  in  charge  is  subse¬ 
quently  restored  by  adjusting  the 
position  of  potentiometer  P  which 
is  calibrated  in  milliseconds  until 
the  original  reading  of  the  instru¬ 
ment  V  is  indicated. 

Resistor  R  consists  of  a  plug 
switch  enabling  the  discharge  re- 
si.stance  to  be  altered  so  as  to  cover 
one  of  several  ranges  in  time,  0-15, 
j  0-150  milliseconds  and  0-1.5,  0-15.0 
I  seconds.  Switch  S.,  is  a  double- 
I  ended^  stud  switch  with  four  posi- 
I  tions  numbered  as  shown  enabling 
!  time  periods  of  different  nature  to 
'  be  measured.  H,  and  K,  are  high- 
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ELECTRONS  AT  WORK  (continued) 

preciated  that  to  measure  times 
down  to  this  limit  requires  only 
simple  gear  to  insure  good  accuracy 
provided  certain  precautions  are 
ob.served.  The  apparatus  here  de- 
■scribed  utilizes  the  principle  of 
measuring  the  electrostatic  charge 
lost  by  a  capacitor  during  the  short 
I  time  to  be  recorded, 
j  Two  high-speed  relays  of  the 
I  electromagnetic  type  are  required 
'  with  a  response  time  of  less  than 
one  millisecond  and  small  compared 
with  the  shortest  period  to  be  meas¬ 
ured.  The  capacitor  and  the  poten¬ 
tiometer  by  means  of  which  the 
charge  loss  is  restored  must  both  be 
.  high-grade  instruments.  All  the 
wiring  of  the  circuit  should  be 
!  .-hort  and  the  various  leads  should 
rot  be  bunched  together.  Apart 
■  f:'r'm.  these  precautions  no  special 


•  Each  model  may  also  be 
used  as  a  wide-band 
amplifier. 


MODEL  310A 


FIG.  1 — Schematic  d  agram  of  relay  test 
circuit 
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. . .  Specified  and  Used 
by  Leading;  TV  Make  rs 


The  list  uf  satisfied  RMC  DISCAP  customers  reads 
like  the  "Blue  Book”  of  the  TV  industry.  Few  are 
missing  from  this  top  level  roster. 

RMC  offers  a  full  line  of  by-pass  as  well  as  tem¬ 
perature  compensating  ceramic  disc  capacitors. 

Hngineers  specify  them  for  their  uniform  high 
quality,  low  inherent  inductance  and  small  size. 

Purchasing  agents  specify  them  because  they  can 
depend  on  RMC  to  make  delivery  when  needed. 

RMC  temperature  compensating  disc  capacitors 
(which  meet  the  RTiMA  spec  for  class  one  cera¬ 
mic  capacitors)  are  designed  to  replace  tubular 
ceramic  and  mica  capacitors  at  a  lower  cost. 


Qoil 


S»nd  for  Samplos 
and  Toehnical  Data 


DISCAP 

CERAMIC 

CONDENSERS 


RADIO  MATERIALS  CORPORATION 

GENERAL  OFFICES  332S  N.  CoUferMo  Av*.,  dikaoe  It,  It. 


PACTOmiS  AT  CHICAGO,  ILL.  AND  ATTICA,  IND. 

'  Two  RMC  Monts  Dovotod  txclusivly  to  Coramic  Condonsors 
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investigate  the  advantages  of 


The  Remarkable  New  Dielectric  Gas 


GENERAL  CHEMICAL'S  Sulfur  Hexafluoride  is 
receiving  widespread  attention  as  a  dielectric  for 
a  broad  range  of  high-  and  low-voltage  electrical 
and  electronic  equipment.  From  the  standpoint 
of  dielectric  strength,  chemical  stability,  and  non¬ 
condensing  characteristics,  it  is  now  considered 
by  many  users  to  be  superior  to  any  other  avail¬ 
able  gaseous  insulation. 


TRANSFORMERS 

Oil-  and  gas-filird ;  also  dr>'  types 


CAPACITORS  A  CONDENSERS 


NUCLEAR  RESEARCH 

Van  de  GraafI  Electrostatic 
Generators 

High  Energy  Positive-Ion 
.Accelerators 


BOTH  RESEARCH  and  commercial 
Applications  have  shown  that  this 
Inert,  non-toxic  gas  po.ssesses  supe¬ 
rior  insulating  pro|X'rties  even  at 
Relatively  low  pressures  for  many 
Bypes  of  high  voltage  apparatus. 
I'nder  certain  conditions,  the  dielec¬ 
tric  strength  of  SFo  is  superior  to 
Either  liquid  or  solid  insulating  mate- 
^als.  It  is  twice  that  of  air,  three 
^mes  that  of  nitrogen,  and  is  com- 
|>arable  to  that  of  mineral  oil  at 
inoderate  pressures. 


how  this  important  new  dielectric 
can  be  utilized  in  your  equipment, 
contact  the  nearest  General  Chem¬ 
ical  office  listed  below. 


X-RAY  APPARATUS 

For  both  target  high-voltage,  and 
small,  low-voltage  equipment 
used  for  diagnostic  and  therapy 
purposes 

For  industrial  radiogra|>hy 

High  energy  electron  equipment 
for  sterilization  of  pharmaceu¬ 
ticals  and  food 


NEW  TECHNICAL  BULLETIN  avail¬ 
able:  To  assist  research  and  devel¬ 
opment  engineers  in  evaluating 
Sulfur  He.\afluoride,  General  Chem¬ 
ical  has  prepared  a  new  Technical 
Bulletin  Xo.  SI'o.^,  containing 
selected  data  on  the  physical  prop¬ 
erties  of  Sulfur  He.xafluoride.  Free 
copies  are  available  on  request; 
please  use  business  letterhead  when 
writing. 


ELECTRONICS 

Co-acial  cables  for  television,  etc. 
Radar  equipment,  wave  guides, 
similar  apparatus 


4  for  further  information 

and  for  confidential  consultation  on 


BASIC  CHEMICALS 


AlllED  CHEMICAl  &  DYE  CORPORATION 
40  RECTOR  STREET.  NEW  YORK  6,  N.  V. 

Offices:  AlbAoy  •  AtlAnia  •  BAliimofe  *  BirnunKbam  •  B«)s(un  *  Bridgeport  •  Buflilo  •  Charlotte 
Chicago  •  Cleveland  •  Denver  •  Detroit  •  (treenville  (Miss.)  •  Houston  •  Jacksonville  •  Kalamazoo 
Los  Angeles  •  Minneapolis  •  New  York  •  Philadelphia  •  Pittsburgh  •  Providence  •  San  Francisco 
Seattle  •  St.  Louis  •  Yakima  (Wash.) 

In  Vi'isconsin;  General  Chemical  Company.  Inc..  Milwaukee 
In  Canodn:  Th*  Nichols  Chemkol  Cpmpony,  Umitpcl  *  Montrpal  *  Toronto  *  Voncouvor 
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Special  Delivery  by  Air 


COVi 


Ahkim  crccnd  tmi  powtr  on,  radio 
oprraHK  toocs  tnosmittcr  ■od  mtkm 
HHcaU. 


Tosing  radio  equipment  from  airplanes  is  not  generally  recommended  as 
Standard  operating  procedure  .  .  .  but  in  recent  demonstrations  the  U.  S.  Army 
found  the  Collins  18S  transceiver  capable  of  taking  such  punishment. 

The  Collins  Radio  Company  designs  and  manufactures  Communications, 
Broadcasting,  Amateur  ana  Aviation  Radio  equipment.  Write  for  complete 
descriptive  literature. 


For  quality  in  radio  oquipmont,  it's 


COLLINS  RADIO  COMPANY,  Cedar  Rapids,  Iowa 


1930  Carpenter  Slvd..  OMIAS  3 
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ELECTRONS  AT  WORK 


(continued) 


speed  relays  having  contacts  h  and 
k  respectively. 

Relay  is  a  standard  telephone 
relay  carrying  contacts  Oi  and  a- 
which  must  make  and  break  simul¬ 
taneously.  Switch  S,  is  a  press-to- 
close  reset  switch  and  Ss  is  a  push- 
pull  switch  which  may  rest  in  either 
position,  the  pulled  condition  clos¬ 
ing  the  contacts. 

The  instrument  is  designed  for 
line  operation  and  the  rectifiers  in¬ 
cluded  produce  the  direct  voltage 
for  char.ging  the  capacitor  and  oper¬ 
ating  the  three  relays  as  and  when 
required. 

Before  making  any  measure¬ 
ments,  the  line  supply  voltage  tap¬ 
ping  should  l>e  checked.  The  reset 
switch  S,  is  then  pressed  and  the 
needle  of  V  swings  to  its  reference 
point  which  can  be  conveniently 
near  the  center  of  its  scale.  If  the 
needle  does  not  align  exactly  with 
the  reference  point,  the  trimmer  Y 
can  be  adjusted  to  make  it  do  so. 

On  releasing  S„  the  needle  of  V 
should  remain  steady.  If  it  does 
not,  there  is  some  leakage  and 
either  a  wrong  connection  has  been 
made  or  the  push-pull  switch  S, 
needs  reversing.  Measurements 
cannot  be  made  until  the  reading  of 
V'  remains  steady  when  S,  is 
released. 

To  measure  the  duration  of  a  con¬ 
tact  closure,  connect  contact  to 
CONTACT  1  terminals,  switch  S,  in 
position  4,  switch  S.  in  either  posi¬ 
tion.  To  measure  the  duration  of 
contact  opening,  connect  contact  to 
CONTACT  1  terminals,  switch  S,  in 
position  4,  switch  S,  in  either  posi¬ 
tion. 

To  measure  the  pick-up  time  of  a 
relay,  connect  coil  in  series  with  its 
supply  to  COIL  contacts.  Connect 
make  contact  to  CONTACT  1.  Switch 
S,  to  position  2.  Press  reset  switch 
S,.  Use  switch  S;  to  energize  relay 
under  test. 

To  measure  pick-up  lag  of  a  relay, 
connect  and  proceed  as  in  previous 
test  but  with  switch  S,  in  position 
1.  To  measure  release  time  of  a 
relay,  connect  as  in  previous  test 
but  with  S,  in  position  4.  Press 
reset  switch  S,  with  push-pull 
switch  S.  pulled.  Push  S,  to  release 
rel.ay  under  test. 

To  measure  release  lag  of  a  relay, 
connect  as  for  pick-up  test,  but  with 


incorporated 
sbex  avbnvb 
lBK4.N.  J.  .  , 
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Inrtncton  Vamiih  It  Inralator  Co. 

II  Argyle  Temw,  Irrington  11,  N.  J. 
Ccntlemen: 

Please  tend  me  technical  data  sheet 
Silicone-Coated  Novabestot. 


S«iKf  this  convMlant  coupon  now 


Irvinqton 

i/^oaiicu  n  fatciilATAB  ^etaiBAasv 


Name. 


VARNISH  A  INSULATOR  -  COMPANY 

Irvington  11,  New  Jersey 

PlanlH:  Irtintlnn.  N.  J.:  F.l  Monic.  t'.alif.;  Maniilinn.  Ontario.  (Canada 


Company. 
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IMiilMllig 

Mcricing  Knle  ones  out  of  big  ones 


biany  a  design  problem  has  been  simplified  by  the 
^Testinghouse  ability  to  reduce  transformer  size 
bnd  weight. 

T  Here,  for  example,  is  a  case  where  a  transformer 
.%as  required  to  work  in  a  voltage-doubler  circuit  at 
8,000  volts.  The  old  model  created  a  space  problem. 
I’  First  step  in  redesigning,  Westinghouse  engineers 
•pplied  a  smaller,  lighter  Hipersil®  Core.  That, 
|>lus  improved  insulation,  made  it  possible  to  reduce 
toil  size  and  spacing.  Then  a  wet-process  porcelain 
cap,  with  integral  tube  sockets,  eliminated  the  need 
for  stand-ofif  insulators.  The  net  result  was  an  over-all 
reduaion  of  30%  in  both  size  and  weight  of  the 
completed  power  unit  .  .  .  with  a  ^reat  big  bonus: 
The  saving  to  the  equipment  assembler  in  installation 


costs  alone  made  the  new  design  highly  profitable, 
because  it  was  no  longer  necessary  to  wire  tube  sot/kets. 

Savings  like  this  are  available  to  you,  too.  nj  size, 
weight,  performance,  or  quantity  production!  have 
any  bearing  on  your  transformer  problem,  cali  your 
Westinghouse  representative,  or  write  Westinghouse 
Electric  Corporation,  Specialty  Transformer  apart¬ 
ment,  Sharon,  Pennsylvania.  /  J-7o6io 
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in  tkt  holit  0^  it  up  Ut  tAe...  electronics 

BUYERS'  GUIDE 


THE  13th  ISSUE  OF  ELECTRONICS 

m  A  McGRAW-HILL  PUBLICATION 
330  W.  42nd  S».,  New  York  36,  N.Y. 


r'  Annua! 

buycrs 

Gum 

ISSUE 


ANSWERS  TO 


QUESTIONS 


Quick,  accurate  answers  to  who 
makes  the  components,  equip¬ 
ments,  allied  products  and  ma¬ 
terials  used  in  every  segment  of 
the  diversified  field  of  electronics. 


There  are  many  reasons  tor  the  industry-wide  use  of  the  GUIDE  — 
compactness;  simplified,  easy-to-hnd  product  listings  (1.445  judged 
necessary  by  the  industry*);  adequate  cross  reference,  and  a  thor¬ 
ough  dieck  to  verify  the  availability  of  every  product  listed.  But 
the  outstanding  reasons  are  COMPLETENESS  and  CORRECTNESS. 

They  are  accepted  facts  today  and  the  reasons  why  the  GUIDE 
is  always  within  easy  reach  of  those  whose  business  is  the  design 
or  production  of  electronic  components  or  equipments.  They  have 
established  its  wide  use  and  its  value  for  a  two-fold  purpose.  First, 
to  the  users,  as  the  most  reliable  source  of  product  information 
available,  and  secondly,  to  the  manufacturer,  as  the  most  resultful 
advertising  medium  in  the  field. 


Also  gives  yov... 

TRADE  NAMES;  A  comprehensive  list  pro¬ 
vides  users  with  manufacturer's  name  when 
only  the  trade  name  is  known. 


DISTRIBUTORS:  Leading  electronic  distrib 
utors  in  the  United  States,  alphabetically 
listed  by  states. 


CUMULATIVE  INDEX;  Usts  in  three  ways 
(by  title,  subject  and  author)  all  feature 
articles  and  most  departmental  items  pub¬ 
lished  in  Electronics  from  1940  through  1949. 


${C  The  1,445  products  listed  in  the  GUIDE  ore  the  direct  result  of 
manufacturers  cooperation.  A  continuing  study  it  maintained  thru 
direct  contact  with  those  monufocturers  to  determine  new  prod¬ 
ucts,  new  types,  obsolescence  ond  currently  accepted  terminology. 


MANUFACTURERS:  A  compact.  12  page 
listing  of  the  names  and  addresses  of  manu¬ 
facturers  in  the  electronic  field. 


1 
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I  ELECTRONS  AT  WORK 


(continued) 


S,  in  position  To  measure  time 
between  break  of  one  contact  and 
make  of  another,  connect  break 
contact  to  CONTACT  1  and  make  con¬ 
tact  to  CONTACT  2.  Switch  Sj  in 
position  3.  Push-pull  switch  S,  in 
pushed  position. 

To  mea.sure  the  duration  between 
make  cf  one  contact  and  break  of 
another,  connect  as  for  previous 
test,  with  S,  in  position  1.  To  meas¬ 
ure  the  duration  of  c.verlap  of  a 
make  and  break  cnntac‘.  r.''peat  test 
just  de.scril)ed. 


ACTUAL 

SIZE 


I  HIS  is  the  new  Turner  80  —  a  crystal 
microphone  so  tiny  it  hides  in  the  palm  of 
your  hand,  yet  so  strikingly  designed  it  is 
the  very  piaure  of  scintillating  symmetry. 
Weighs  less  than  3  ounces,  yet  its  high  out¬ 
put  and  unusually  fine  response  character¬ 
istics  make  it  a  natural  for  announcing  and 
mobile  public  address  systems,  for  home  re¬ 
cording,  dictating  machines,  amateur  com¬ 
munications,  portable  recorders  and  dozens 
of  other  applications.  Finished  in  beautiful 
satin  chrome.  Level:  Approximately  58  db 
below  1  volt/dyne/sq.  cm.  Response:  80  — 
7000  c.p.s.  7  foot  attached  single  conductor 
shielded  cable. 

List  Price . S15.95 


iMulfiple-l'nil  Control 
System 

By  F.  P.  McKnight 

Sen  tor  Itrynirch  Enfiimn 
nivision 

N/trrr  f'trrboii 


A  DKVTCK  i.s  often  needed  to  operate 
control.s  at  a  number  of  similar 
points  in  a  machine  in  response  to 
.some  measured  condition.  For  ex¬ 
ample,  one  might  wi.sh  to  operate 
several  heat-control  relays  to  main¬ 
tain  a  controlled  temperature  in 
several  sections  of  a  single  machine 
or  in  .several  similar  machines  oper¬ 
ating  independently. 

On  these  applications  it  would 
often  be  economical  to  use  a  single 
measuring  instrument  to  operate  all 
of  the  controls,  saving  duplication 
cf  the  measuring  equipment.  One 
solution  of  this  problem  is  the  sys¬ 
tem  d8scrib3d.  In  this  .system  a 
single  measuring  instrument  is 
made  to  scan  periodically  all  of  the 
control  points  and  operate  the  con¬ 
trols  in  response  to  the  measure¬ 
ment  obtained.  In  this  particular 
application  the  instrument  was  a 
pyrometer  measuring  the  temper.".- 
ture  of  a  number  of  thermocouples 
but  it  could  just  as  well  be  con¬ 
trolled  by  other  properties  meas¬ 
ured  with  a  multipoint  recorder 
such  as  voltage,  current,  pressure 
and  flow. 


The  Model  80  is  pictured 
w  ith  the  C-2  desk  stand — 
a  good  combination  for 
paging,  dictaphone,  home 
recording,  etc. 

C-2  stand.  List  Price  S2.75 


Model  81  —  smaller  than 
Model  80.  Same  techni¬ 
cal  specifications,  but 
with  a  PClM  Amphenol 
connector  attached. 

List  Price . $13.95 


Model  82-3H  —  Same 
technical  specifications  as 

\  Model  80.  Furnished  with 
famous  Turner  "Third 
Hand"  and  20  foot  at- 
/  tached  single  conductor 
’  shielded  cable. 

List  Price _ $22.75 


Model  83  —  Same  tech¬ 
nical  specifications  as 
Model  80.  Ideal  for  use 
wherever  a  hand  micro¬ 
phone  is  required. 

List  Price - Si 5.95 


Basic  Circuit 


The  ba.sic  circuit  is  .shown  in 
r  ig.  1.  In  thi.s  circuit,  there  is 
t  relay  with  a  coil  designed  to 
operate  at  approximately  half  of 
the  line  voltage.  This  relay  oper- 
'te.s  i  i  series  with  a  resistor  R,  or 
in  respcn.se  to  si-.nals  from  the 


llilUll/  %VlVlr  ANT  905  17th  St.,  N.  E.  Cadar  Rapids,  Iowa 
IN  CANADA: 

Canadian  Marconi  Co.,  Ltd.  Toronto,  Ont.,  and  Bronchet 
EXPORT; 

Ad.  Auriemo,  Inc.  89  Brood  Street,  New  York  4 


CrystoU  l(Ctn»«d  undur  pottnls  of  tht  Duvuiopment  Company 
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Tests  show  that  our  new  A-25  rheostat  is  so  rugged  that 
it  will  stand  up  under  the  most  adverse  conditions! 


It  gives  maximum  wattage  dissipation  for 
its  size;  and  the  added  safety  factor  made  pos¬ 
sible  by  our  new  high  tempt'rature  bhie-gray 
enamel. 

Tlie  terminals,  made  of  strong  corrosion  re¬ 
sistant  alloy,  are  jx'rmanently  weldetl  to  the 
winding  form.  The  finest  quality  wire— made 
to  our  own  specifications— is  wound  evenly  on 
a  toroidal  ceramic  form,  and  then  securely 
boiuleil  to  eliminate  troublesome  connections. 

The  wound  ring  is  made  an  integral  part  of 
the  refractory  base  by  vitreous  enamel.  The 
phosphor  bronze  actuating  arm,  to  which  is  at¬ 
tached  a  graphite  brush,  gives  perfectly  smooth 
action,  with  excellent  electrical  control.  And 


the  shafts  are  insulated  from  all  live  parts  by  a 
strong  shaft  insulator. 

Our  A-25  units  are  equipped  with  three  ter¬ 
minals  to  permit  either  potentiometer  or 
rheostat  use. 

Send  fur  new  A-25  bulletiu. 


Rheostats  and  Resistors 


THE  NATIONAL  LOCK  WASHER  COMPANY 


Ettabliihad  I8S6 
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^  Direct  Wire  to 
i,Closer  COUNTRQL 


Can  Count  on 


Veeoer-root 


This  Veeder-Root  Reset  Magnet-  from  the  machine  or  process  on 
ic  Counter,  specially  designed  for  which  performance-figures  are 
flush  mounting  on  panels  and  in  needed.  Write  for  full  facts, 
instrument-clusters,  can  be  con¬ 
nected  in  series  to  any  device  that  VEEDER-ROOT  INCORPORATED 
has  a  contact  arrangement.  And  it  "th.  Nam*  That  counts" 

can  be  located  at  central  HA.TFoto  a.coNNicT.cur 

_  .  ,  .  ,  .  j.  .  Chicago  6,  III.  •  N*w  York  19,  N.  Y.  •  Gr**nyill*,  S.  C. 

C/OUnfrOl-pOintS,  at  a  distance  Montr*al  2,  Canada  *  Ound**,  Scotland 
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INSULATED  WIRES 


TEXTILE-COVERED 
.  WIRES  -i. 


custom  drawn 
custom  insulated 
custom  spooled 

to  your  most  exacting 
lequirements 


— V  ,  For  the  past  fifty  years  (1901  •  1951)  we  have 
’  specialized  in  “Fine  Wire  Made  Finer.”  That  is 
why  Hudson-Winsted  fine  wires  are  the  first  choice  of 
electrical,  radio,  television  and  electronic  manufacturers 
whose  products  are  noted  for  performance,  reliability  and 
long  life. 

So  just  specify  the  electrical  properties,  flexibility,  tensile 
strength,  laying  speed,  uniformity  and  other  characteristics 
you  must  have.  Our  Hudson  and  Winsted  Divisions  will 
meet  and  maintain  your  specifications. 

•  Tell  ni  yonr  wire  problems  and  reqairements.  Onr 
researeh,  engineerina  and  prodnrtion  faeillties  are  at  roar 
dispoMl.  Let  ns  quote! 


HUDSON  WIRE  COMPANY 


GENERAL  OFFICES:  OSSINING,  N.  Y.  •  WINSTED  DIVISION:  WINSTED.  CONN. 
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preewsEon 

WIRE-WOUND 


RESISTORS 


|M-S.  SI/.«“S. 


inor« 


mountings  uiid  (‘liaru<‘t(‘risti<'s 


(or  all  iiiilitarv  and  industrial  ns<‘s 


than  aiiv  ntlirr  manufacturer. 


ELECTRONS  AT  WORK 


(continued) 


control  switch  S.  The  operation 
may  be  illustrated  as  follows. 

A.ssume  that  the  current  supply 
has  been  turned  oflf  and  is  now- 
turned  on  with  switch  S  open.  In  this 
ca.se,  all  circuits  are  open  and  the 
relay  is  open.  As  switch  S  is 
clo.sed  to  position  2,  voltaRe  is  ap¬ 
plied  to  the  relay  coil  through  resi.s- 
tor  Rj  causing  the  relay  to  clase. 
When  the  relay  closes,  holding  con¬ 
tact  C,  is  closed,  and  the  relay  re¬ 
mains  clo.sed  even  when  switch  S  is 
opened.  If  switch  S  is  closed  in 
position  1,  the  relay  coil  is  short- 
circuited,  causing  the  relay  to  open. 
Once  the  relay  is  open,  control 
switch  S  may  be  opened  and  the 


CuOREM 

SUPP.r 


'IG.  1 — Basic  circuit  oi  ths  multipls- 
unit  control 


relay  will  remain  in  an  open  posi¬ 
tion. 

This  is  a  basic  system  which  will 
respond  to  signals  from  a  control 
switch  and  which  will  hold  its  posi¬ 
tion  until  a  different  signal  is  re¬ 
ceived. 


Comi>lete  Circuit 


The  complete  circuit  is  shown  in 
Fig.  2.  It  differs  from  the  basic 
circuit  chiefly  in  that  a  non.short- 
ing  scanning  switch  has  been  added, 
geared  to  the  thermocouple  switch 
on  the  multipoint  recorder  so  that 
they  rotate  together.  Here  a  relay 
has  been  used  for  each  of  the  six 
points  being  controlled.  The  opera 
tion  of  the  circuit  may  be  explained 
by  an  illustration. 

Suppo.se  that  the  current  supply 
has  been  off  and  all  relays  are  open. 
The  controller  is  turned  on,  the 
.scanning  switch  S,.,  rotates  to  posi¬ 
tion  1  and  pauses.  At  the  same  time 
the  in.strument  is  connected  to  the 
thermocouple  in  position  1  and 
comes  to  balance  at  a  point  below 
the  control  temperature  closing 
the  control  switch  St  in  the  low 
position. 

When  sufficient  time  has  lapsed 


SHALLCROSS 

MANUFACTURING 

COMPANY 

Collingdale,  Pa. 
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for  military  aircraft  applications 


O  D«tlan*d  to  Hiaat  U.  S.  Air  Fere*  Idtoy 
SpdcMcatlen  MII-I.S7S7 

•  Palladiuni  Contact*  ...  Slx'pol*. 
doublO'threw  doilgn 

•  Melitur*.fr**>ga(-flll*d ... 
HormotkoHy  **al*d 


ICA-303W1  DC  IILAV 
.  .  .  SpocMc'dlly  prodveod  for  milltory  ro> 
qidromont*  by  tbo  llactrenlc  Componont* 
activity  of  tho  ICA  Tobo  Doportotont. 


-TWO-HOp-Jl  STUDS 

AaUAL  SIZE 


Immediately  available  to  prime  sup¬ 
pliers  and  sub-contractors  of  military 
aircraft  equipment,  the  new  RCA- 
2()3W  I  IXJ  Relay  is  designed  for 
general  use  throughout  the  electrical 
systems  of  military  aircraft. 

Huilt  to  operate  under  severe  service 
conditions,  and  in  any  mounting  posi¬ 
tion,  the  RCA-203W1  will  provide 
longevity  of  service  under  extremes 
cf  temperature,  humidity,  shock,  vi¬ 
bration  and  voltage  variations.  Be¬ 


cause  it  is  hermetically  sealed  in  a 
steel  envelope  which  is  evacuated  and 
filled  with  moisture-free  gas,  the  coil 
and  contacts  are  impervious  to  dust, 
moisture,  and  corrosion. 

Its  6-pole,  double-throw  construc¬ 
tion  features  palladium  contacts  rated 
to  handle  2  amperes  with  a  resistive 
load  at  26.9  volts  dc  and  1  ampere 
with  an  inductive  load  at  the  same 
voltage.  Contacts  are  arranged  in  a 
break-before-make  sequence. 


A  technical  bulletin  covering  ratings, 
dimensions,  terminal  connections, 
operating  information,  and  descrip¬ 
tive  data  on  shock,  vibration,  and  life 
tests,  is  yours  for  the  asking.  Just 
write  RCA,  Commercial  Engineering, 
Section  IR42,  Harrison,  N.  J. . . .  or 
contact  the  nearest  RCA  field  office. 


flUD  orricui  (Utt)  Humboldt  5-3900, 
413  S.  3th  Street,  Harrison,  N.j.  (MWwoit) 
Whitehall  4-2900, 389  E.  Illinois  St.,  Chicapo, 
Illinois.  (Wost)  Madison  9-3671,  420  S.  .San 
Pedro  St.,  Los  Angeles,  California. 
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Check... 

then  compare  these 
advantages 


iron  cores 


Speer  Resistor  specializes  in  high  voliune 
production  of  powdered  iron  cores.  Many 
types  and  sizes  of  cores  are  available  for  a 
variety  of  applications. 


Cores  for  permeability-tuned  R.  F.  coils 
...  for  permeability  R.  F.  tuner  units . . , 
for  R.  F.  coil  winding  forms  and*  other 
applications  .  .  .  Speer  makes  them  all! 


Sp««r  Carbon  Co. 

St.  Mary’s,  Pwintylvaaia 
Olh«r  Dtvniora;  j«ffer(  Boctronia 
IntematiofMil  Grophil*  &  Elactrod* 


If  you  use  iron  cores,  consult  Speer  first. 
Our  staff  of  application  engineers  wiU  be 
glad  to  cooperate  with  you  on  any  prob¬ 
lem  involving  the  use  of  these  cores. 

Write  today  for  information  on  specifi¬ 
cations. 


Otiwr  SpMT  Products  for  tiw  Electronics  Industry 

anodes  *  contacts  *  fixed  carbon  resistors 
coil  forms  *  dtKS  ■  brushes  ■  battery  carbon 
grophite  plates  and  rods 

also 

R.F.  Coils  ceramic  capacitors  ■  copristors  ■  high 
voltage  condensers  ■  disc  capacitors  *  chokes 
mode  by 

Jeffert  Electronics  ^ 
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\C>''  wioH  stNsinwrJ^^X 


Model  RL 
1000-2300  me 


Model  RM 
4400-8400  me 


Model 

7000-I0,7bo  me 


Polarad 

^  SUctMtUci 


100  METROPOLITAN  AVE.  •  BROOKLYN  11.  N.  Y. 
STagg  2-3464 


TAYLOR  TUBES  INC.,  2312-18  WABANSIA  AVE.,  CHICAGO  47,  ILL 
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for  the  instrument  to  come  to  bal¬ 
ance,  the  momentary  switch  S»  is 
closed  for  almost  one  second,  apply¬ 
ing  power  to  relay  one  causing  it  to 
close.  This  relay  in  turn  applies 
power  to  the  heating  .system  to  rai.se 
its  temperature. 

Once  closed,  the  relay  is  held  in 
a  closed  position  by  its  holding 
contact  and  the  instrument  pro¬ 
ceeds  to  check  each  of  the  other 
five  temperatures  and  set  their  con¬ 
trols  accordingly. 

Returning  to  thermocouple  1,  the 
temperature  may  still  be  too  low 
causing  the  action  to  be  repeated, 
with  no  effect  on  the  control  relay 
because  it  is  already  closed,  or  it 
may  have  risen  above  the  control 


8020 


HEATER 
NO  I 


HEATER 
NO.  2 


HEATER 

NOE 


Taylor  8020  Ratings 

The  8020  is  rated  at  40  KVP 
inverse  or  forward  in  air, 

60  KVP  in  oil.  Average  current; 
too  MA,  with  instantaneous 
peak  current  capacity  of  2  Amp, 


RELAY 


RELAY 


Taylor  801 3-A  Ratings 

The  8013-A  is  rated  at  40  KVP 
inverse  or  forward  in  air, 

S5  KVP  in  oil.  Average  current: 
20  MA  continuous  in  air 
— 30MA  continuous  in  oil; 
with  instantaneous  peak  current 
capacity  of  450  MA. 


TEMPERATURE 

SWITCH 


ROTATING  SCANNING  SWITCH 


FIG.  2 — Complete  circuit  of  the  device 


point.  If  the  temperature  is  above 
the  control  point,  the  control  switch 
St  will  be  clo.sed  in  the  high  posi¬ 
tion. 

When  the  momentary  switch 
S,  is  closed,  the  relay  coil  will  be 
short-circuited,  the  relay  will  open 
and  remain  open  until  the  controller 
closes  it  at  some  later  time. 

The  momentary  switch  in  the  cir¬ 
cuit  .serves  three  purposes.  It  pre¬ 
vents  false  operation  of  the  relays 
when  changing  from  a  point  at  one 
temperature  to  a  point  at  a  different 
temperature.  It  keeps  the  scanning 
switch  from  carrying  current  while 
it  is  moving  and  prevents  it  from 
breaking  a  circuit  carrying  current. 
Its  contacts  take  all  the  wear,  pre¬ 
venting  repairs  to  the  other,  more 
expensive  switches. 

Exjierience  has  shown  that  this 


The  extra  measure  of  care  and  consideration  afforded 
epery  Taylor  Tube  is  a  plus  value  that  means  greater 
operating  efficiency  and  longer  tube  life.  It’s  worth 
looking  into. 


★  TRANSMITTING 
ir  RECTIFIER 


W  INDUSTRIAL 
W  ELECTRONIC 


As  ofwoys,  Taylor  is  producing  tubes  of  superior  quality 
and  outstanding  porformanct.  The  Taylor  Representative 
nearest  you  Is  ready  and  willing  to  discuss  your  particu¬ 
lar  requirements.  Call  on  him  Tor  Information  any  time. 
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New  Model  101 
Magnetometer 


accurately  measures 
magnetic  field  strength 
using  the  principle  of 
nuclear  resonance 


The  Magnetometer  translates  the  problem  of 
the  measurement  of  magnetic  field  strength  to  the 
much  more  accurately  solved  one  of  the  measure¬ 
ment  of  a  radio  frequency.  An  oscillatory 
magnetic  field  is  provided  by  means  of  a  coil 
surrounding  a  sample  which  permits  measurement 
of  proton  resonance  and  the  nuclear  resonance  of 
lithium  (Li^).  The  coil  is  pan  of  an  oscillator 
which  is  so  designed  that  its  level  of  oscillation 
drops  with  an  increase  in  circuit  losses,  such  as 
may  be  introduced  by  nuclear  resonance  in  the 


Range  of  Magnetic  Field  Strength 

Proton  resonance;  300-8000  gauss 
Lithium  resonance:  7000-23000  gauss 

Frequency  to  Field  Ratio 
Protons:  4257.76  ±  0.10  Ai/  gauss 
Lithium  (Li^):  1654.61  ±  0.10  A//  gauss 

Modulation  Sweep  Width  Range 
1.6  to  16  gauss 

Power  Requirements 
115  volts,  60  c)cles,  30  watts 


sample  material.  Means  are  provided  to  make 
this  resonance  easily  viewed  on  an  oscilloscope. 

The  nuclear  resonance  effea  is  very  small  and 
requires  a  magnetic  field  homogeneity  of  at  least 
one  part  in  300  for  proton  resonance  and  one 
part  in  3000  for  lithium  over  the  dimension  of 
the  sample,  to  be  readily  detected.  Due  to  its  very 
high  available  accuracy,  limited  only  by  the  accu¬ 
racy  of  the  frequency  measuring  equipment,  the 
Magnetometer  has  many  applications  in  the  fields 
of  research,  instruction  and  control. 


Frequency  Range 

Pro^  1:  1.18  to  2.84  me  Probe  2:  2.61  to  6.25  me 
Probe  3:  5.6  to  13.5  me  Probe  4:  13  to  34  me 

Area  of  Sample  Material 

Probe  1:  0.5  $q.  cm.  Probe  2:  0.3  sq.  cm. 

Probes  3  and  4;  0.32  sq.  cm. 

Size  of  Probe  and  Cable 

Gible;  18"  long  Probe:  Diam.  %"  W. 

Size  of  Units 

Oscillator  Cabinet:  7%!,"  W  x  9%0''  D  x  7%"  H 
Power  Supply  Cabinet;  13%"  W  x  10%"  D  x  8%"  H 

Price  — S725  F.  O.  B.  Boston,  Mass. 


PKaSION  aECTMMC  EOMPMENT  •  OSOUOSCOKS  •  MAeNnOMnOS  •  COMPUTOS  •  MCKOWAVC  OSCNXATNS  •  MEKURY  OEUV  LMU 
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(ampaip  HealnaiteB 


Grandma's  sanding 
registration  reminders 
to  all  the  church  mem¬ 
bers.  Even  little  Sis  is 
helping  —  rubber* 
stamping  messages  on 
the  cards. 


Hie  Family  Vote 


A/OrT//£ 

T//£  V/O-C/ry'  t^07£... 
7//££4SO/i  t^07£... 

O/^  7/! £77  t707£... 


will  elect  the  Next  President 


Politicians  talk  a  lot  about  this  and  that  “bloc”  of  voters 
being  decisive  factors  in  this  election.  So  do  all  the  poll¬ 
sters.  You  can’t  blame  them  for  trying  to  dope  it  out  that 
way  in  advance . . .  but . . . 

YOU  know  you’re  going  to  vote  your  own  sweet  way 
when  you  get  behind  that  voting  booth  curtain— that 
where  you  live  or  work  hasn’t  got  a  blankety-bloc  thing 
to  do  with  how  you’ll  vote.  You’ll  vote  for  what  you  be¬ 
lieve  to  be  in  the  best  interests  of  your  family— your  kids 
—and  your  kids’  kids. 

So  YOU  know  that  this  year— as  always— it  will  be  the 
FAMILY  vote  that  really  decides  things.  And  families 


are  working  as  never  before  to  make  sure  every  American 
votes.  Right  now  in  millions  of  American  families,  every¬ 
one  from  Little  Sis  to  Grandma  is  pitching  in  to  remind 
every  eligible  American  to  register  to  make  sure  of  the 
opportunity  to  vote.  And  then  they’ll  tackle  the  job  of 
getting  out  the  vote  of  every  member  of  America’s 
44,000,000  families.  They’re  the  biggest  “bloc”  in  Amer¬ 
ica— they  ARE  America! 

If  your  family  is  already  working  at 
the  job— congratulations!  If  you 
aren’t,  talk  it  over  at  supper  tonight, 
and  pitch  in  tomorrow. 
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There’s  no  excuse  for  guess-work  in  r-f  pulse 
analysis.  PRD’s  spectrum  analyzers  pro¬ 
vide  the  most  up-to-date  means  for  accurate 
determination  of  microwave  spectra.  The 
sunple  interchange  of  demountable  r-f 
panels  permits  operation  at  either  S-  or 
X-band  ...  or  at  other  bands  as  additional 


r-f  sections  become  available.  Of  particular 
imp)ortance  is  the  versatile  arrangement  of 
the  microwave  components,  making  pos¬ 
sible  the  independent  use  of  the  variable 
attenuator,  frequency  meter,  mixer,  and 
local  oscillator  for  a  variety  of  bench 
measurements. 


•  ACCURATE  R-F  PULSE  ANALYSIS  •WEAK  SIGNAL  DETECTION 


•  RADAR  SYSTEM  OSCILLATOR 

ADJUSTMENT 


•  determination  of 

MAGNETRON  PULLING  AND  AFC 
OPERATION 


•  STANDING  WAVE  MEASUREMENT 
BY  HETERODYNE  METHODS 


•  PRECISE  FREQUENCY 

MEASUREMENT  / 


FOR  X-BAND  OR  S-BAND 


TYPE  850 
SERIES 


universal 

.spectrum 

analyzers 


R-F  SECTIONS 


RESEARCH 
A  DEVELOPMENT  COMPANY*  kic 

S  JOHNSON  ST..  iROOKLYN  1.  NEW  YORK 


V 


W| 


-X5 

■  ;fl  » 


!!«"• 


Where  lights 

must  he  kept  hurning, 

specify 

SILASTIC 

lead  wire 


Put  Silastic  to  work  for  you/ 
mail  this  coupon  to; 


iSIlik 


Pi 

In  the  chemical  industry  where 

PTt-  _  j%^r 

lights,  essential  to  the  safety  of  working  men,  ^ 
bum  24  hours  a  day;  along  the  runways  of  airports; 
in  railway  yards  and  control  towers;  along  the  docks  and  in 
beacon  lights  off-shore;  Silastic-covered  lead  wire  can  assure  continuous,  ^ 

/  trouble-free  operotion,  and  pay  for  itself  in  reduced  maintenance  and  ^ 
replacement  costs  alone.  ^  In  the  huge  Midland  plant  of  The  Oow  Chemical  H 

^  Company,  for  example,  all  lighting  circuits  are  carried  in  conduit  that  doubles  ^ 
^  as  supports  and  hangers  for  more  than  50,000  lighting  fixtures.  Many  of  these 
ore  vapor-proof  or  explosion-proof  fixtures  where  heat  is  a  more  serious  problem. 
^  Over  half  of  these  fixtures  burn  constantly.  Most  of  them  are  exposed  to  outdoor 
weathering.  Q  Under  those  conditions,  maintenance  and  replacement  were  such  a 
costly  problem  that  engineers  in  the  Electrical  Department  tried,  and  now  specify,  lead 

i 

wire  insulated  with  Silastic.  This  Dow  Corning  silicone  rubber  is  the  only  kind  of, 
rubbery  insulating  material  that  retains  good  dielectric  properties  and  will  notl 
crack  or  become  brittle  after  long  ond  continuous  exposure  to  outdoor  weatheringje 
at  temperatures  from  — 70°  to  -1-350°  F.  ^  Silastic  is  also  used  as  a,- 
^sketing  and  seoling  material  in  hundreds  of  aircraft  and  automotivt^^  ' 
pplications,  at  temperatures  ranging  from  — 100°  to  more  than 
^  500°  F.  It  is  unique  among  electrical  insulating  materially 
Class  B  and  Class  H  lead  wire,  for  ignition  and- 
y  control  cable,  and  for  transformers  and 
coilt  in  traction  motor|. 


r 


Corning  Corporotion,  Dopt. 

MicMond,  Mich. 

Ptoot*  Mod  m«; 

;  Stlothc  Focts  lOo  with  n«w  dota  on  proportiov 
applicotioni  of  oM  Silastic  stocks  and  postoi. 
"What’s  A  Silicon*?",  your  now  32*pag*  book 
on  silicon*  products  and  applications. 

Nam*  - —  ...  , , 

TiH*  _  —  _ _ _ 

Company  -  - -  .  - - - 

Addross  _ _  -  . 


1“ — 


•T  M  R«g.  U.S.  Pot  Off 


DOW  CORNING 

Midland 

kltasti  •  CMcaii  •  ClivilasS 
Is  Csuii;  fitarilas  Csu4a  Ltl.  TvnIi 


CORPORATION 

Michigan 
Ntw  Yet  L«  Asidts  •  WskMitii,  D.  C. 

Is  EsfM:  MiSM  SikcsMS  LM.,  LmUm 
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(contiiiiM4) 


system  works  excellently  where  the 
thermal  log  of  the  apparatus  being 
controlled  is  large  in  comparison  to 
the  time  required  for  the  instru¬ 
ment  to  scan  all  the  temperature. 


liiipruviiij 

Rrsponse 


By  I,oiiis  E.  Garner,  Jr. 


Ttchuirul 

Silrrr  Siifiittf,  Mtl. 


Design  ok  electronic  equipment 
to  predetermined  specifications  is 
generally  straightforward,  requir¬ 
ing  the  use  of  conventional  circuits 
and  design  methods.  However,  the 
electronics  engineer  is  occasionally 
presented  with  a  circuit  design 
problem  where  conventional  tech¬ 
niques  cannot  be  employed  and  a 
different  approach  to  the  problem 
must  be  devised.  The  circuit  shown 
in  Fig.  1  presented  such  a  problem. 

The  circuit  consi.sts  of  a  two- 
stage  resistance-coupled  amplifier 
followed  by  a  split-load  pha.se  in¬ 
verter  and  a  push-pull  resistance- 
coupled  output  stage.  The  circuit 
was  u.sed  as  part  of  the  vertical 
amplifier  chain  in  a  cathode  ray 
oscilloscope. 

Although  the  overall  bandwidth 
of  the  amplifier  was  reasonably 
wide,  as  shown  by  the  amiilifier’s 
response  to  a  100-kc  .square-wave, 
P'ig.  2A,  it  was  mandatory  that  this 
response  be  improved  still  further. 
The  goal  was  to  improve  the  re¬ 
sponse  sufficiently  so  that  negligible 


More  and  more  manufacturers  ore 
recognizing  the  profit  potential  in  clock  radios 
and  the  value  leaders  in  clock  radios 
continue  to  be  the  brands  equipped  with 


SESSIONS  SWITCH  TIMERS 


In  addition  to  pleasant  morning  awaken¬ 
ing.  the  Sessions  four-button  timers  offer 
a  "Sleep-Slertor”  to  tuni  radio  off  auto¬ 
matically  after  a  preset  interval  of  up  to 
90  minutes,  for  those  who  wish  to  drowse 
off  to  music.  For  the  forgetful,  and  as  a 
safety  feature,  only  Sessions  offers  the 
Automatic  ShutH>ff  which  occurs  l*'^  to 
2  hours  after  turn  on.  All  Sessions  Switch 


Timers  feature  kitten-quiet  operation, 
unbeatable  accuracy,  handsome  styling 
and  guaranteed  movement. 

Be  sure  to  investigate  the  many  ad¬ 
vantages  of  Sessions  Switch  Timers  for 
your  new  clock  radios.  Write  forcompleta 
details.  The  Sessions  Clock  Company, 
Timer  Division.  Dept.  46,  Forestville, 
Connecticut. 


OUTPUT 


ji  Atomic  Enorgy  Equipment 
^  Special  Machinery 
Automatic  Controls 
Experimental  Laboratories 


Percent  of  40  C 
Direct  voltage  rating 


I 


Reduce 

space  and  weight 
requirements 
as  much  as 


80%. . . 


G-E  Permafil  d-c  capacitors  designed  to  operate  in 
high  ambients— up  to  125  C— without  derating 


Why  ye«  gain  by  osing  Perniofil  copociton 
for  high-lMnperatvre  operation 


Hi9hT.ffip  I 

1  ^  PgrmoAl  I 


-60  -40  -20  0  20  40  60  80  100  120 

Degrees  Centigrade 

Comparison  of  operating  voltages  for  JAN-C* 

25  chorocteristics  D  (vegetable  oil),  E  (mineral 
oil),  and  F  (synthetic  insulating  liquids)  with 
Permafil  impregnated  capacitors  -crosshatched 
area  reveals  advantages  of  Permafil  over  other 
impregnants  in  the  high-temperature  ronge 
above  40  C. 


For  ambient  temperatures  above  40  C,  most  liquid-itUed  paper -dielectric 
capacitors  require  considerable  derating.  This  increases  both  space  and 
weight  requirements. 

G-E  Permafil  capacitors,  however,  operate  in  high  ambients — up  lo  12S  C 
— for  10,000  hours,  at  full  rated  voltage.  They  average  about  ^  the  size 
and  weight  of  liquid-filled  capacitors  that  will  operate  at  125  C — a  saving 
of  60%.  They’re  suitable  for  all  blocking,  by-pass,  filtering,  and  many 
coupling  and  timing  applications. 

Permafil  capacitors  stand  up  in  elevated  temperatures  because  the  paper 
dielectric  is  impregnated  with  a  solid  plastic  compound  that  retains  its 
electrical  stability  at  both  high  and  low  temperatures.  And  since  the 
impregnant  is  a  solid,  it  can’t  leak.  With  proper  derating  or  where  short 
life  characteristics  are  permissible,  Permafil  capacitors  can  be  used  in 
temperatures  as  high  as  150  C.  They  can  also  be  used  in  high  altitudes 
and  where  extreme  cold  is  encountered.  Other  characteristics  include  high 
insulation  resistance  and  comp>aratively  constant  cap>acitance  with  tem¬ 
perature  changes. 

G-E  Permafil  capiacitors  can  be  obtained  in  case  styles  CP53  and  CP61, 
as  covered  by  specification  JAN-C-25 — in  ratings  of  .05  to  1.0  muf,  400 
volts  DC.  They  are  housed  in  metallic  containers  and  hermetically  sealed 
with  G-E  long-life  all-silicone  bushings. 

For  full  information  on  Permafil  capiacitors,  see  your  local  G-E  repre¬ 
sentative.  Or  write  Section  407-310.  Ask  for  Bulletin  GEC-81I.  Centred 
Electric  Company,  Schenectady  5,  New  York. 


GENERALS  ELECTRIC 


ELECTRONICS  — Sepfember,  1952 


215 


■  Iffli  TTW- 


antenna  research,? 

development 
k  facilities  A 


(continued) 


ELECTRONS  AT  WORK 


rounditiK  of  the  100-kc  square-wave 
would  occur. 

Certain  limitations  were  placed 
on  modifications  in  the  circuit. 
First,  the  overall  gain  of  the  am¬ 
plifier  had  to  be  kept  as  high  as 
originally  or  higher.  Second,  the 
B  supply  and  filament  supply-cur¬ 
rent  requirements  could  not  be  in¬ 
creased.  In  addition,  wiring  and 
layout  had  to  be  noncritical.  Fi¬ 
nally,  peaking  coils  were  not  de¬ 
sirable  because  of  the  number  of 
adjustments  required. 

The  usual  techniques  employed 
to  improve  the  bandwidth  of  re¬ 
sistance-coupled  amplifiers  are  to 
(1)  reduce  distributed  and  wiring 
capacitances  to  a  minimum,  (2)  use 
tubes  having  low  internal  capaci¬ 
tances,  (3)  use  very  low  plate  load 
resistors.  (4)  where  gain  is  a  fac¬ 
tor,  employ  tubes  having  high  mu¬ 
tual  conductance,  (5)  u.se  series  and 
shunt  peaking  coils  to  resonate 
existing  di.stributed  capacitances, 
and  (6)  introduce  sufficient  degen¬ 
eration  to  broaden  overall  band¬ 
width,  even  at  the  expense  of  some 
gain. 

Unfortunately,  the  limitations 
placed  on  circuit  modification  pre¬ 
vented  the  use  of  these  techniques. 
An  examination  of  the  circuit  lay¬ 
out  and  wiring  indicated  that  dis¬ 
tributed  capacitances  were  already 
at  a  practical  minimum  within  the 
limitations  of  a  noncritical  layout. 

Techniques  (3)  and  (6)  were 
not  permitted  because  of  the  loss 
of  overall  gain.  Technique  (5) 
had  previously  been  ruled  out  as 
one  of  the  limitations. 

A  check  on  tube  characteristics 


The  420-acr*  ANDREW  Research 
Center,  Including  a  mile-long 
teeting  range,  is  devoted 
entirely  to  antenna  research  and 
development.  In  addition  to  the 
many  Andrew  standard  models 
which  have  been  developed 
here,  several  research  and 
design  problems  have  been 
undertaken  on  both  prime  and 
sub-contracts.  The  use  of  these 
facilities  can  be  of  material 
assistance  in  the  design  and 
manufacture  of  systems, 
associated  equipment  or  in  the 
development  of  custom 
antenna  equipment. 


^  The  Icslitifi  raiipe  utilizes  this 
/ihilftirm  mill  furious  Inuers  for 
aulenna  field  Icstiiif;.  Rereiilly.  a 
liill-seiile  iiioilel  of  the  Eiiifiire  Shite 
Building's  eoiiiciil  upper  section  u  ns 
hiiill  on  the  platform  for  testinf! 
telei  isioii  transmitting  antennas.  The 
l\l>KEif  "Shew"  antenna  deieloiH 
jriaii  the  tests  is  now  in  use  on  the 
Empire  State  Building. 


^  It  this  huge.  II  ell 
eipiipiMil  (’.enter,  a  aide 
range  oj  eipiipinent  and 
.vt-iips  are  itfiiilahle.  luith 
indiMirs  and  out.  .  Iiitriina 
prohlenis  are  soU  ed  li\ 
antenna  .siwcialists 
eipiipinent  and  esjierienee 
loi  er  .'ll)  KCS  to  dll.tHHI 
\I(.S — these  ennhie 
l\l>BEI{  to  aeeept  a  wide 
range  o  f  antenna  develop- 
nieiit  and  engineering 
res/miisihilities. 


^  J  he  large  indoor  lahoraton  has 
proii.sions  for  handling  large  eipiipinent 
and  is  eipiipjwd  with  complete  machine 
shop  and  metal  working  facilities. 

Testing  is  done  in  the  iip/M  r  portion  of  the 
Iniilding  where  the  all-wiHiil  eonstruction 
and  elimination  of  mctallie  surfaces 
iwmiit  undistorted  ojieration  of  the 
test  si  t-iip. 


jT^mhew 


FI3.  2  -AmpUiier  reiponta  to  a  100-kc 
square  wa^e  (A)  and  response  after 
circtiit  modification  described  in  test  (6) 


TfiANS‘.'ISS»OM  LINES  FOR  AM  FM-TV  ViCROWAv£ 
ANTENNA  EQUIPMENT  •  ANTENNA  TUNING  UNITS 


ANTENNAS  •  directional 
TOAER  LIGHTING  EQUIPMENT 


September,  1952  —  ELECTRONICS 


.1 


S!ngl*-frame  photography  of  stationary  pat¬ 
terns  using  a  continwousiy  running  sweep. 


Seeps  liMf*  filM  Recerrfief 

Single -franse  photography  of  single  transients 
using  a  single  sweep. 


Step#  laiofe  Film  RtcerPing 

Continuous-motion  photogrophy  employing  film 
motion  as  a  time  base. 


FILM  MOTION 
AND  icon  SWEEP 

phv  employing 
ind  oscilloscope 


Want  an  oscilloscope  camera  NOW? 


Continuous-motion  photography  employing 
*  oscilloscope  sweep  as  a  time  bose. 


OSCILLOSCOPE  RECORDING  CRMERRS 

It 
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FAIRCHILD  OSCILLO-RECORD  CAMERA 
IS  UNUSUALLY  VERSATILE 


Users  of  the  Fairchild  Oscillo-Record  Camera  like  its  versatilit>’.  De¬ 
signed  for  both  still  and  contimious-inotion  photography  on  35-mm  film, 
it  records  non-recurring  phenomena  that  are  t<H)  rapid  for  visual  study, 
others  that  are  so  slow  that  continuity  is  lost,  and  tilt  occasions  where 
very  high-speed  transients  are 
combined  with  very  slow-speed 
phenomena.  For  some  idea  of  the 

tyires  of  jobs  this  instrument  can  2-  _ , 

do,  study  the  examples  at  the  left. 

Each  sol\  es  a  particular  problem.  |  3. 

Oscillo-Record  camera  users  es-  ^  \  / 

IH'cially  like  its:  ^  J  / 

•  CONTINUOUSLY  VARIABLE 

SPEED  CONTROL -1  in/min.  ^ 


S<«p«  I  mol# 


FiIm  RecMAiBf 


Fairchild  Oscillo-Record  Cameras  are  now  axailable  from  stock  for 
immediate  shipment.  With  these  units  you  can  make  permanent  photo- 
gijjphic  records  of  oscilloscoin;  traces,  thereby  eliminating  iwssible 
terrors  in  making  hand  sketches  from  memory.  In  time-saving  and  con¬ 
venience  alone,  these  cameras  will  pay  for  themseb  es  many  times  over. 


•  TOP  OF  SCOPE  MOUNTING 

that  leaves  controls  easily  acces¬ 
sible. 


•  PROVISION  FOR  3  FILM  . 

LENGTHS-100,  400  or  1,000  feet. 


1.  Camera,  7.  periscope,  3.  electronic  speed 
control.  Accessories  Include  400-  and  1,000- 
ft.  film  magazines,  magazine  odoptor  and 
motor,  universal  mount  for  camera  and  peri¬ 
scope,  binocular  split-beam  viewer. 


Scepe  Ihisi* 


Filai  Rtcerdiag 


FAIRCHILD  TAKE-UP  CASSEHE  FOR  SHORT  RUNS 


Where  only  a  few  pictures 
are  required  for  quick  de¬ 
velopment  and  study,  a  smoll 
Take-up  Cassette  is  avoiW 
able  as  on  accessory.  The 
convenience  offorded  by  this 
unit  results  in  the  saving  of 
considerable  time  in  han¬ 
dling  short  runs  ond  reduces 
film  wastage  to  a  minimum. 
It  is  easily  attached  to  the 
top  of  the  camera  by  means 
of  on  adapter.  A  built-in 
knife  permits  short  lengths 
of  exposed  film  (up  to  10 
feet)  to  be  cut  off  ond  re¬ 
moved  with  the  cassette  for 
developing. 


*  combination  of  film  motion  and 
sweep  as  a  time  base. 


Complete  information  about  applications  and  operation 
of  both  the  Fairchild  Oscillo-Hecord  Camera  and  the 
Fairchild-Polaroid  Oscilloscope  Camera  is  available. 
Write  today  to  Fairchild  Camera  and  Instrument  Cor¬ 
poration,  88-06  Van  Wyck  Boulevard,  Jamaica  1,  Kew 
York,  Department  120-18A2. 
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CLEVELITE 


.  .  .  THE  LAMINATED  PHENOLIC  TUBING  WITH 
COUNTLESS  ADVANTAGES  IN  THE  ELECTRICAL  AND 
ELECTRONIC  INDUSTRIES  .  .  .  ADVANTAGES  PROVEN 
DAILY  IN  THE  FIELD  AND  ON  THE  PRODUCTION  LINE! 

For  example,  hundreds  of  thousands  of  Clevelite  coil  forms, 
collars,  bushings,  spacers  and  tubes  are  being  shipped  con¬ 
stantly  all  over  the  world. 

Clevelite  is  engineered  and  made  to  your  specificotions,  with 
a  liberal  allowance  for  close  tolerances.  Our  Research  Labora¬ 
tory  assures  you  of  exceptionol  quality  products  with  depend¬ 
able  performance,  and  uniformity. 

Our  complete  facilities  for  volume  production  help  to  cut  your 
costs,  for  Clevelite  is  unparalleled  in  its  price  class. 

Our  engineers  will  be  glad  to  work  with  you  to  develop  your 
special  needs. 

AVOID  NEEDLESS  WORRY  AND  TROUBLE!  INSIST  ON  CLEVELITE! 


(continued) 


IlfCTRONS  AT  WORK 


ruled  out  techniques  (2)  and  (4), 
for  tubes  other  than  those  alrea:ly 
used  havinif  higher  mutual  con¬ 
ductance  and/or  lower  internal 
capacitances  were  found  to  require 
greater  B  or  filament  currents,  or 
both. 

The  circuit  modifications  shown 
dotted  in  Fig.  1  were  tried.  The 
results  were  quite  satisfactory,  as 
shown  by  the  100-kc  square-wave 
response  of  the  modified  circuit 
Fig.  2B. 

The  principle  used,  though  not 
new,  is  seldom  applied  to  resistance- 
coupled  amplifiers.  Basically,  ca¬ 
pacitor  C,  acts  to  couple  a  small 
amount  of  energy  from  the  output 
of  Fj  to  the  input  of  the  preceding 
stage.  Since  C.  is  kept  small  in 
value,  only  the  higher  frequency 
signals  are  affected.  Resistor  R. 
acts  to  provide  damping  and  thus 
to  reduce  any  tendency  towards 
oscillation  and  excessive  peaking. 

By  adjusting  C.  it  is  possible  to 
actually  place  a  .slight  5  or  10  per¬ 
cent  overshoot  on  the  leading  edge 
of  the  square-wave.  The  net  effect 
is  similar  to  that  obtained  when 
adjusting  a  peaking  coil. 

Components  C,  and  R„  together 
act  to  provide  regeneration  at  the 
higher  frequencies,  boosting  the 
gain  of  this  section  of  the  amplifier 
sufficiently  to  make  up,  in  part,  for 
the  loss  of  highs  in  the  rest  of  the 
circuit. 

A  further  improvement  in  overall 
response  was  obtained  by  applying 
the  same  technique  to  the  push-pull 
output  stage,  where  the  greate.st 
high-frequency  loss  occurred.  Cro.ss- 
feed  capacitors  C\  and  C,  provided 
the  neces.sary  in-pha.se  feedback 
signal  at  higher  frequencies. 

A  mathematical  investigation  of 
this  technique  has  not  been  made, 
but  the  experimental  results  were 
so  satisfactory  it  is  felt  that  others 
in  the  field  may  be  interested  in 
investigating  the  technique  further. 


Brush  Penmotor 


For  years  "Put  it  in  writing”  has  been  a  favorite  phrase  of  alert 
businessmen.  Today  the  same  idea  is  being  effectively  and  economi¬ 
cally  applied  to  industrial  and  research  instrumentation. 

The  Brush  research  and  engineering  staffs  have  applied  "Put  it  in 
writing”  to  instrumentation  by  the  development  of  the  Brush  Pen- 
motor.  This  versatile  device,  the  heart  of  a  w'ide  variety  of  Brush 
instruments,  makes  it  possible  to  record  at  high  speeds  the  variations 
of  electrical  currents,  of  vibrations,  of  strains,  surface  roughness, 
scores  of  other  electrical  and  mechanical  phenomena. 

Because  the  Brush  Penmotor  records  with  an  ink  line,  the  line  is 
uniform  regardless  of  speed  and  the  chart  reading  is  permanent,  in¬ 
stantaneously  available.  Ink  recording  paper  is  inexpensive,  easy  to  load. 

Brush  engineers  welcome  the  opportunity  to  discuss  with  you  the 
application  of  recording  oscillographs  to  your  instrumentation  needs 
so  that  you  can  put  findings  in  writing.  For  further  information,  write 
The  Brush  Development  Company,  Department  GB-9,  3405  Perkins 
Avenue,  Cleveland  14,  Ohio. 


Tape  Duplioaling  Equipment 

The  growing  business  of  duplicat¬ 
ing  magnetic  tapes  has  led  to  many 
interesting  techniques.  The  method 
of  duplication  described  is  the  work 
of  the  Audio-Video  Recording  Com¬ 
pany,  Inc.,  a  sister  p''r>’nrny  to  A-V 
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LARGE  VOLUMES  of  homogeneous  magnetic  field  are  provided  for 
experimental  work  by  the  Model  V-4012  (12-in.  pole  diameter)  Varian 
Electromagnet.  A  few  applications  are:  nuclear-  and  paramagnetic- 
resonance  work,  Zeeman  studies,  and  beam  deflection.  Pole  caps  are 
readily  changed  for  high-  or  low-field  operation. 

EXTREMELY  RIGID  CURRENT  REGULATION  (1  part  in  1(P  for  10 

per  cent  line  voltage  change)  is  attained  with  the  Varian 
Model  V-2100  Magnet  Power  Supply — specifically  designed  to 
energize  these  magnets.  Other  features  of  the  Model  V-2100 
include  negligible  long-time  drift  and  circuitry  for  injection 
of:  (a)  field  sweeping  voltages,  and  (b)  nuclear-resonance 
field  regulating  voltages. 

VACUUM-IMPREGNATED  and  sealed  magnet  coils  are  insulated  against 
high  voltage  to  ground.  Surge  protection  is  included.  A  variety  of  series 
and  parallel  connection  possibilities  permits  a  wide  choice  of  voltage- 
current  combinations.  CJeometric  changes  are  minimized  by  full-yoke 
construction.  The  magnet  mounts  on  a  base  which  brings  the  pole  axis 
approximately  to  waist  height. 

GUARANTEED  HOMOGENEITY  is  accomplished  by  accurate  parallelism 
of  carefully-ground  air  gap  surfaces.  Nuclear-resonance  field-measuring 
techniques  are  employed  to  confirm  the  guaranteed  performance  of 
each  magnet:  That  with  conventional  12-in.  diameter  pole  caps  and 
standard  1%-in.  air  gap  the  Model  V-4012  magnet  field  will  be  uniform 
to  1  part  in  50,000  over  a  volume  not  less  than  1  cu.  in. 

Special  field  configurations  can  be  provided  where  required. 


TYPICAL  GAP  FIELDS 


Lir  Gap. 
In. 

Diameter  of  Pole 
at  Air  Gap.  in. 

Pole 

Arrangement 

Magnet 
Input,  kw 

Field. 

Gauss 

51', 

12 

Pole  caps  removed 

4 

7,0(X) 

1% 

12 

Standard  pole  caps 

4 

13,500 

1/2 

1%  1 

Soft  iron  tapered  pole  caps  I 
^  with  %-in.  axial  hole,  for  J 

r  4 

31,000 

■1/4 

1  J 

1  Zeeman  observation.  | 

i 

37,500 

YOUR  CORRESPONDENCE  is  invited  concerning  this  magnet  and  power 
supply  as  well  as  other  models  including  an  8-in.  pole-diameter  electro¬ 
magnet  and  large  laboratory  permanent  magnets.  Varian  Associates 
also  is  active  in  both  the  research  and  manufacturing  branches  of  the 
nuclear-resonance  field.  ' 

klystrons — specialized  instrumentation 

VARIAN  associates  . 

-- . 

990  VARUN  STtOT  .  SAN  aULOS  I,  CAEVMHHA 


I  homogeneity 
j  guaranteed 
I  1  part  in  50,000 

■  I 

I  HIGH  FIELDS 

I  40,000  gauss,  max. 


I 

I  power  requirements 


I 


FIELD  ENGINEERING 
REPRESENTATIVES 
IN  PRINCIPAL  CITIES 
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GENERAL  PLATE  COMPOSITE  METALS 


Give  Higher  Perfonaante,  Redute  Costs,  Conserve  Srarte  Metals 


GENERAL  PLATE  Division  of  HHetais  I  Controls  Corporation 

309  FORIST  ST.,  ATTLIBORO,  MASSACHUSETTS 


General  Plate  Composite  Metals, 
made  by  metallurgically  bonding 
one  metal  to  another,  are  available 
in  strip,  sheets,  bars,  tubing  or  wire 
in  various  sizes  and  thicknesses. 
Silver,  gold,  platinum  on  base 
metals  give  solid  precious  metal 
performance  at  a  fraction  of  the 
cost  of  solid  precious  metal.  The 
precious  metal  provides  specific 


on  Monel;  copper,  brass,  aluminum. 
Monel,  nickel  on  steel;  steel,  cop¬ 
per,  silver  on  aluminum.  Special 
combinations  include  titanium  on 
steel,  molybdenum  on  cupro  nickel, 
calcium  on  nickel,  copper  and  silver 
on  magnesium,  etc. 

General  Plate  manufaaures  all 
grades  of  silver  solder,  solder  filled 
wire,  solder  clad  base  metal,  etc., 
with  various  melting  ranges  for  all 
applications.  General  Plate  Engi¬ 
neers  will  gladly  help  you  with 
your  problems. 


•  WAVS  GUIDE  TUBING  and  COUECTOR 
RINGS  ~  Full  rung*  •!  sliut  t«  uiiact 
•puciRcotluns. 


•  COMPOSITE  CONTACTS  and  CONTACT 
METALS  ~  High  •l•ctrkol  cunductlv- 
ity,  IncruoMd  tfrungth  und  wMrlng 
guullliut  at  ruducud  catt. 


TtUPLIX  THERMOSTAT  MHALS 

Tbe«e  thermostat  metals  are  manufactured  in  a 
wide  variety  of  types,  each  with  a  different  re¬ 
action  to  temperature.  Precision  parts  fabricated 
to  exact  specincations. 


WAVE  GUIDE  and  COLLECTOR  RINGS  I 

I  RECTANGULAR  WAVE  GUIDES.  Solid  silTct,  ' 
silver  lined  brass  or  aluminum.  Sizes  to  govern-  j 
*  ment  speciScations. 

I  COLLECTOR  RINGS.  Solid  silver  or  silver  on 
j  base  metal.  All  sizes.  ! 


TRUFLEX  THERMOSTAT  METAL  —  ShMt 
strip,  farmad  alamants  and  ossambllat 
pradwcad  ta  spacHkatian. 

WRin  FOR  nCHNICAL  RUUETINS 


performance  requirements  such  as 
electrical  conductivity  and  corro¬ 
sion  resistance  while  the  base  metal 
provides  workability,  strength,  and 
solderability. 

Composite  base  metals  available 
in  variety  of  combinations  to  pro¬ 
vide  properties  not  possible  with  a 
solid  metal.  Typical  General  Plate 
clad  metal  combinations  are  copper 


COMPOSITE  CONTACTS 

Afr.  General  Plate  can  supply  all  types  of  fabricated 
%  composite  conucts.  buttons,  rivets,  contact  assem- 
4  blies  made  to  customer's  speciheations.  These 
Tj,  contacts  give  high  electrical  conductivity  at  re- 
■p  duced  cosu. 


I  G  ALSIPIATE  ^  Silvtr  clad  Aluminum  f*r 
'  Hghtwelghf  cunductort,  cupncltura.  ufc. 

I 

I  G  BRONCO  —  Phosphor  Bronzo  clod  Cop- 
por  for  high  conductivity  apringt. 


G  thin  gauge  metals  —  Boryllium  cop> 
por,  nickel,  pure  beryllium.  Hoynee 
Stellite  oltoyt,  etc. 


COMPOSITE  BASE  MCTALS 

Available  in  practically  any  combination  of 
precious  to  precious,  precious  to  base  or  base  to 
base  metals.  Combinations  for  electronics  include 
aluminum  clad  iron,  nickel  clad  iron  for  anode 
materials. 


General  Plate  Products 

ALFER,  AINIFER,  NIFER  —  Aluminum 
ond  Nickel  clod  Stool  for  onodo  plotoa. 

ALCUPLATE  —  Coppor  clod  Aluminum 
for  forminolt.  hoot  tronsfor  eoctlont. 
eloctronic  cemponont  coeot. 


G  *720  MANGANESE.  AGE  HARDMABLE, 
ALLOY  —  Corrosion  rotltfonf  spring 
motoriol  for  diophrogms.  springs.  Rn- 
gor  stock,  etc. 


COMPOSITE  PRECIOUS  MCTALS 

Precious  metals  and  alloys  bonded  to  base  metals  i 
available  in  following  types  —  overlay,  single  and  | 
double  edgelay,  stnple  and  double  inlay,  toplay,  i 
ready  for  you  to  fabricate.  I 


.  ,  1 

_ y 

ALCURLATI 

Copper  clad  aluminum  for  cooling  fins,  terminals, 
etc.,  light  weight,  excellent  conduaivity.  Copper 
provides  ideal  surface  for  soft  soldering. 


G  PLATINUM  Sheet,  wire,  tubing,  ports 
of  oil  types.  Complete  otsoy  ond  re* 
fining  focllltles  for  plotinum  metols. 


G  BONDWICH  Solder  clod  broxing  shim 
for  corblde  tipped  tools. 
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A  "Mataral"  l«r  miniotiitiialioii 

.nd  low  l»d»rto"«  in  UHf  ««“* 


1  HE  ERIE  Style  535  Tubular 
Trimmer  combines  economical  price, 
compact  size,  and  easy  mounting, 
with  features  for  UHF  operation.  Ca> 
pacitance  range  is  0.7  to  3.0  MMF. 
When  mounted  it  extends  only 
17/32"  from  the  underside  of  the 
chassis.  It  is  7/32"  in  diameter,  and 
high  terminal  is  conveniently  avail¬ 
able  to  tube  socket  termine^  at  a 
level  1/4"  from  the  underside  of  the 
chassis. 

Design  simplicity  results  in  very 
low  inductance,  and  uniform,  straight- 
line,  and  noiseless  adjustment.  It  can 
be  mounted  close  to  associated  cir¬ 
cuit  elements,  and  the  ribbon  type 
leads  help  to  minimize  inductance  in 
UHF  circuits. 

The  S^le  535  Trimmer  as  shown 
at  the  right,  is  unique  in  requiring 
work  from  only  one  side  of  the  chassis 
when  mounting.  Ground  terminal  is 
provided  for  soldering  to  chassis 
when  desired. 

Write  for  descriptive  literature 
and  samples. 


ERIE  RESISTOR  CORP.,  ERIE,  PA. 

lONDON,  ENGLAND  •  •  •  •  TORONTO,  CANADA 

IMroit.  MkH.  *  CinciMioti,  OMo  •  lot  CoM. 


A 
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S’SgjE 


ActuftL  stn 


SUB-MINIATURE  INBICATOR  ASSEMBLIES 


iPlASTIC  PLATE  (EDGE)  LIGHT  ASSEMBLIES 


AIR  FORCE  and  BUREAU  of  AERONAUTICS 
Mll-l-7806  DRAWING  MS-35010 

DIALCO  No.  TT‘5l  (Red  filter-black  top) 

...  or,  No.  TT-SIA,  complete  with  No.  327  Lamp 


ALSO  MADE 

with  other  filter  colors  \ 

and  with  light-emitting  ^ 

top  (for  indication) 


AU  OF  THE  ASSEMBLIES  ILLUSTRATED 
ACCOMMODATE  LAMPS  NOS.  327,  328,  330,  and  331. 

ANY  ASSEMBLY  AVAILABLE  COMPLETE  WITH  LAMP 

SAMPLES  ON  REQUEST -NO  CHARGE 


Setup  of  the  five  master  duplicators 


I  Tape  Libraries  in  New  York. 

The  system  makes  use  of  the 
I  Ampex  extended-range  magnetic 
tape  recorder  which  records  and 
plays  back  signals  as  high  as  100,- 
000  cycles.  Operating  at  a  multiple 
speed,  the  entire  audio  spectrum 
can  be  rapidly  re-recorded  from 
one  tape  to  the  other  without  atten¬ 
uating  either  the  bass  or  treble 
ends. 

A  tape  transport  mechanism  is 
u.sed  for  the  playing  of  the  original 
tape  but  with  the  standard  mag¬ 
netic  head  housing  modified  for  the 
installation.  The  head  contains  no 
erase  or  record  heads  but  it  does 
contain  two  separate  playback 
heads.  These  are  staggered  ver¬ 
tically  so  that  both  tracks  of  a 
dual-track  tape  can  be  played  back 
simultaneously. 

The  circuitry  consists  of  dual 
playback  amplifiers,  one  for  each 
track.  Output  of  each  playback 
channel  terminates  at  line  level  in 
an  audio  rack.  Separate  gain  con¬ 
trols  are  provided  for  each  playback 
channel  to  insure  a  matched  balance 
between  the  two  levels.  Across  the 
output  terminals  of  these  gain  con¬ 
trols  are  meter  multipliers  and  vu 
meters  for  gain  setting.  Outputs 
of  the  playback  controls  are  ter¬ 
minated  in  channel  buses  across 
which  are  bridge-multiplied  the 
inputs  to  the  duplicators. 

At  present,  five  master  tape 
duplicators  are  used.  No  erase  head 
is  provided  but  bias  current  is  gen¬ 
erated  for  the  two  separate  record 
heads  that  are  staggered  vertically, 
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REPLACE 
WITH  THIS 


Foremost  Manufacturer  of  Pilot  Lights 

The  DIAL  LIGHT  COHPM  if  AMERICA 

60  STEWART  AVENUE.  BROOKLYN  37,  N.  Y.  HYACINTH  7-7600 


WStughts 


I  M  great  aia  to  your  miniatunxarion  program 

MOUNT  IN  15/32"  HOLE  ^ 
ALL  LENS  COLORS  I 


Easy  lamp  replacement 
with  any  midget  Hanged 
base  lamp  types 

Complete  blackout 
or  semi-blackout 
dimmer  types 


NON-DIMMING 

No  81930.621 


UR 

MECHANICAL 

DIMMER 

No.  11-1930621 


THESE  ASSEMBLIES  LOGICALLY  REPLACE 
LAMPS  NO.  319,  320,  and  321 


MOLONEY 


^/jierCore 


ELECTRONIC  CORES 


...NOW  AVAILABLE  IN  QUANTITY 
IN  OVER  1000  STANDARD  SIZES 


STANDARD  TEST 

All  1 2  mil  coros  aro  tostod  for  cor«  lost  (truo  watts)  and  OKcif* 
ing  voH-amporos  (apparont  watts)  at  60  cyclos.  4  mil  coros  oro 
tostod  ot  400  cydos.  Following  tablo  givos  maxirngm  tost  valuos. 
Avorogo  valuos  aro  approximotoly  20%  toss  than  maximum. 


ITMI-MCyd* 

(i  ISOOO  tMu 

4  Mil  -AOOCyd* 

^  10000  M«U 

O.ES  I  Ikt. 

4.4ilta. 

I.TSlIkt.  ^I.TSA* 

so  1  Ikt.  +  IS.EA* 

Grau  Art*  tf  core  foce  In  So.  le. 


All  2  mil  cocos  aro  tested  for  pulse  permeability  by  using  a  2 
microsecond  pulse  width  ot  400  P.  P.  S.  and  maximum  flux 
density  of  10000  gauss.  The  minimum  permeability  will  be  600. 

All  1  mil  cores  ore  tested  for  pulse  permeability  by  using  a  0.25 
microsecond  pulse  width  ot  4000  P.  P.  $.  ond  maximum  flux 
density  of  3000  gauss.  The  minimum  permeability  will  be  175. 


Moloney  HiperCore  Electronic  Cores  now  available  in  quantity  to  manufacturers  of  elec¬ 
tronic  equipment  whose  product  is  manufactured  for  ultimate  use  by  U.  S.  Government. 
Produced  in  lamination  thickness  from  1  mil  to  12  mil  and  in  standard  widths  from  y^. 

Better  transformer  performance  is  assured  when  HiperCore  Electronic  Cores  are  used 
because  these  wound  cores  have  greater  flux  carrying  capacity  and  lower  losses  than 
other  types  of  cores  of  comparable  sizes.  The  overall  result,  in  addition  to  better  perfor¬ 
mance,  is  a  lighter,  smaller  core.  Because  HiperCores  are  wound  cores,  they  permit 
accelerated  production  through  savings  in  assembly  time. 

Rigid  core  production  control  permits  these  cores  to  test  well  within  industry  tolerances. 
Typical  test  requirements  for  various  types  are  listed  in  the  panel  above.  Special  tests 
for  specific  operating  conditions  will  be  made  if  desired. 

Writ*  today  for  informaHon  eoncmmittg  your  noodt, 


MOLONEY  ELECTRIC  COMPANY 

Manufacturers  of  Power  Transformers  .  Distribution 
Transformers  «  l.oad  Ratio  Control  Transformers 
Step  Voltage  Regulators  .  Unit  Substations 


,ntt« 

uss  aWHtWRHW 


SALES  OFFICES  IN  All  FRINCIFAl  CITIES 


FACTORIES  AT  ST.  lOUIS,  MO.  AND  TORONTO,  ONT.,  CANADA 
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2  KW 

VACUUM  TUBE 
BOMBARDER 


ABOUT 

Seven-Pin  Miniature  Thermal 
Time  Delay  RELAYS 


INDUCTION 
HEATING  UNIT 


In  production 
for  over  a  year. 

gi  Deliveries  made 
for  use  on  over 
125  government 
contracts. 


Never  before  a  value  like  this  new  2-KW 
bench  model  "Bomborder"  or  high  fre¬ 
quency  induction  heater  ...  for  saving 
time  and  money  in  surface  hardening, 
brazing,  soldering,  annealing  and  many 
other  heat  treating  operations. 


Deliveries  are 
prompt  and  on 
schedule. 


Simple  .  .  .  Eosy  to  Operate  .  .  . 
Economical  Standardization  of 
Unit  Mokes  This  New  Low  Price 
Possible. 


This  compact  induction  heater  saves 
spoce,  yet  performs  with  high  efficiency. 
Operates  from  220-volt  line.  Complete 
with  foot  switch  and  one  heating  coil 
made  to  customer's  requirements.  Send 
samples  of  work  wanted.  We  will  ad¬ 
vise  time  cycle  required  for  your  por- 
ticulor  job.  Cost,  complete,  only  $650. 
Immediate  delivery  from  stock. 

Scientific  Electric  Electronic  Heaters  are 
made  in  the  following  ranges  of  Power- 
l-2-3Vi-5-7'/i-IO-12'/i-15  -  18  -  25  40-60- 
80-100-2SOKW. 


•  Time  Range:  3  seconds  to  5  minutes 

•  Heater  Voltages:  2  to  125  volts— AC  &  DC 

•  Hermetically  sealed  in  metal  shell  and  yet 
is  also  adjustable 

•  The  ultimate  in  precision  ond  ruggedness 

•  Fully  temperature  compensated 

•  Octal  size  also  available  in  metal  shell 


Write  or  Wire  for  Catalog 
and  other  information. 


Division  of 

T  CORRUGATED  QUENCHED  GAP  CO. 

107  Monroe  St.,  Garfield,  N.  J. 


24  Hollywood  Plaza 
East  Orange,  New  Jersey 
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Makws  of 
Eloctrical  Insulating 
Tubing  and  Sleeving 


AVAIIABU  IN  COIIS 

.  .  .  M  rilot  you  can  cut  tha  ianglli  yaa  nc 
Standard  colart  —  wida  rang*  af  tiiaa 
lyaciAcatiant. 


na  mara,  na  late,  na  wacla. 
maaH  ar  aicaadt  aH  A.S.T.M. 


CAN  BE  AniR-TREAHD 

a  a  a  in  boking  and  vomitking  aparotiant.  RocKtt 
baftar  Hian  motf  •l•ar••inaa«  moHriolt  ond  otKar 
•yntKatk  cootod  twbingt* 


CORPORATION  ! 


VARFLEX  Corporation,  sot  %  St.,  Rmm,  n.  y 

flaata  tand  ma  ftdl  infarmatian  at  wall  at  a  fraa  tampla  af  yawr  naw_ 
Varglat  Tubing  impragnatad  wMi  Ganaral  Etaciric  Farmafll.  I  am  particaiarly^ 
intaratlad  in  tamplat  tuilaUa  far  ... . . . . 


W%  BETHR  HEAT  RESISTANCE 

. . .  wMitlandt  mara  rhan  ),000  haurt  al  105*  la  110*  C  —  1,000  hawrt  al  ITS* 
C  —  anfantiva  pariadt  avan  al  150°  C. 


Here  s  why  ••• 

VAReiAS  Tvbinf  it  now  imprognntod  with  S.  L  PERMAFIL 

Here’s  how  ••• 

mm  BEHER  DIELEaRIC  REHNTION 


.  a  a  7,000  veitt  ~  and  noeps  iH  high  dieUotrk  valve  vnder  tevghett  oervke 


BETTER  FLEXIBILITY 


. .  .  twill  il  —  Ha  il  —  band  it  —  wrap  ill  Na  crcKK  —  na  paal  —  na  dialacIrK  latt. 
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PACKAGED 


A  typical 

Servomechanisms,  Inc, 
computer  for  aircraft 
control  systems. 


nique  provides  the  military  and  in¬ 
dustrial  designer  with: 

•  Spatial  Adaptability 

•  Interchangeability  J 

•  Training  Simplicity  M 

•  Ease  of  Assembly 


ELECTRONS  AT  WORK  (contiiiiMd) 

for  simultaneous  dual-track  play¬ 
back  in  the  master  machine.  The 
head  housing  also  contains  a  dual¬ 
track  playback  head  for  monitoring 
purposes. 

The  electronic  chassis  contains 
dual  record  amplifiers  fed  inde¬ 
pendently  to  each  of  the  two  stag¬ 
gered  heads.  Dual  playback  head 
amplifiers  are  also  contained  on  the 
chassis.  Dual-track  tapes  are  pro¬ 
duced  rapidly  by  recording  both 
tracks  simultaneously,  resulting  in 
a  saving  in  labor-time  costs  by  as 
much  as  one-half. 


Simple  Phase-Angle 
Measurement  Teehnique 
By  John  A.  Rudisill,  Jr. 

Asaistunt  Teat  Engineer 
Radio  Shopn 

Wentern  Electric  Company 
liurlington,  S.  C. 

Phase-angle  measurements  may 
be  made  by  the  use  of  a  method 
that  eliminates  the  inaccuracies  in¬ 
volved  in  measuring  the  axes  of  an 
ellipse.  No  measurements  of  the 
ellipse  are  neces.sary.  The  two 
waves  need  not  be  pure  sine  waves. 
The  vertical  and  horizontal  dis¬ 
placements  need  not  be  equal.  No 
calibrated  phase  shifter  is  neces¬ 
sary.  All  parts  are  easily  obtain¬ 
able  and  all  results  are  obtained 
by  the  measurement  of  resistance, 
capacitance,  and  frequency  and 
simple  circuit  calculations. 

The  accuracy  of  measuring  these 
quantities  need  not  be  great  for 
most  applications  and  only  one 
quantity  need  be  measured  for 
mass-production  tests.  Mo.st  any 
laboratory  with  an  occasion  to 
measure  phase  differences  has 
equipment  to  measure  these  basic 
quantities. 

Figure  1  shows  a  basic’ circuit 
for  measuring  phase  differences, 
fn  most  applications  it  is  desirable 
to  .select  C,  equal  to  C,.  This  con¬ 
dition  is  qot  necessary  but  makes 
calculations  easier.  For  C,  equal  to 
C,,  a  workable  value  for  R,  is  five 
or  ten  times  /?,.  The  capacitors 
should  be  selected  for  the  particular 
application  so  that  the  effect  of 
the  phase-shifting  network  on  the 
reference  and  the  signal  is  negli- 
;  gible  for  the  measured  phase  angle, 
i  Assuming  that  C,  is  approxi- 


Servomechanisms,  Inc.,... pioneers  in  the 
design  and  production  of  packaged 
function  "building  blocks"  for  electronic 
and  electro-mechanical  control  systems. 
Each  block  in  the  system  is  an  individu¬ 
ally  packaged  function  easily  plugged- 
in  or  out  of  pre-wired  chassis.  This 
technique  simplifies  maintenance  and 
reduces  the  "down-time"  problem  to 
minutes.  Both  60  and  400  cycle  blocks 
are  available  for  system  synthesis. 
Servomechanisms'  packaging  tech- 


•• 

AMPLIFIERS-ADAPTERS 


mclia 


Packaged,  Functional  - 
Electronic  Controls  for 
Defense  and  Industry 


Fort  louderdole,  Fki. 


El  Segundo,  Col. 


POST  AND  STEWART  AVES.,  WESTBURY,  N.  Y. 
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NATIONAL 


Samples  promptlj' 
submitted  upon  request 
for  design,  pre-production, 
and  test  purposes. 

SEND  FOR  CATALOG  112 

COMPANY 

1410  Chestnut  Ave.,  Hilkide  5,  N.  J. 

MotT.Mmy  Jinry  GiHm  Ce  Math  P.  IMrm  PoMh-MMitllssK.  Jtu  Ids  PmmI 
ni  CnM  An.  ITHW.NirtlAn.  MMIltaA  USSattriwv  CvMalffl 

MOrmAHJ.  Ckkapltlll.  FiyiNnai.N.T.  IjiAvIb.UL  iMMAIm 


Available 


8  TLUS  f^turei 


EXTflA 

“iniGGCOIlCO** 

rCATUGCS 

Q  Meter  movement  thock« 
mounted  end  housed  in  rub* 
ber-lined  cese. 

O  Meter  movement  sup¬ 
ported  by  die*cest  freme  for 
greeter  strength  end  in* 
creesed  eccurecy. 
0Observetion  window  rub¬ 
ber  grommeted  end  seeled 
to  rubber  Itning  of  cese^ 
providing  hermeticel  seel  of 
high  dielectric  metenels. 

O  Non«rigid  mounting  of 
observetion  window  with 
rubber  grommet  iricreeses 
resistence  to  shock. 

0  Eech  meter  designed  end 
built  by  SUN  to  highest 


quelity  end  precision  stend- 
erds. 

CXTMA 

INSTALLATIOM 

ADVANTAGES 

0  Slight  convexity  of  ob¬ 
servetion  window  reduces 
chence  of  eccidentel  breek- 
ege  during  instelletion  or 
shipment. 

0Terminels  side-tepped 
end  provided  with  lined  bind¬ 
ing  Krews  to  fecilitete  wiring 
with  or  without  wire  lugs  or 
by  preuure.  soldering  or 
both. 

Ofireekege  or  demege  in 
wiring  is  reduced  through 
non-rigid  mounting  of  termi- 
nels  end  use  of  fiexibie  in¬ 
terior  conductors. 


Building  rugged  electric  meters  is  not  new  to 
SUN  .  .  .  For  over  20  years,  the  automotive 
industry  has  depended  on  SUN  as  one  of  the 
largest  "D'Arsonval-type"  meter  manufac¬ 
turers— to  produce  rugged,  tough  meters  that 
will  stand  up  under  the  abuse  and  rough 
handling  of  portable  field  instruments  used 
in  automotive  repair  work.  SUN  "Ruggedized" 
Meters  not  only  meet  Specification  MIL-M- 
10304  (Sig.  C) — but  also  embody  many  plui 
features  that  make  installation  easier,  faster 
and  help  prevent  assembly  or  shipping  dam¬ 
age.  Complete  data  bulletin  on  SUN  "Rug¬ 
gedized"  Meters  available  on  request. 

5f/N  "RuggeJizeJ"  Mtters  art  arailahlt  aj 
D'C  Volt  Miltrj.  Ammeltrs.  Milli  ammittrs 
and  Micrc-ammtttrs  and  also  may  kt  ordtred 
as  rtctifier  type  A'C  insirnmtnts.  noto  n 

SUN  ELECTRIC 

CORPORATION 

•3M  AvaaAaU  Avaaaa,  Chlcafa  II,  llllaala 
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dwftlspMl  ond  conipoundsd 


IfllflMSfKltifW 


by  Sfln||QN)B>  E*4imm  tBpraynnlMl  copodton  f‘ 
fdf  MCMd  fh#  PMpjifWMnH  of  JAN  SpodficcrtlofM. 
E'4bofiii  pooMMOo  sxcoptio(icd^^i|^k~llMfiiiol 
stability  and  suporior  ■iBClikrt  chotoctorbHc*. 
E^thorai  nnpfopnPBd^copacilors  iiMan***hiphof 
op>ratlng  tfnpfoturas  lowrpon^orfoctor  higbor 
laiirtancs  longer  lifo. 


DEVILOPED  BY  SAMGABIO 

Operating  t«inp«rafiprp  125^C 


E'tfMnn  te  onethar  axc—iila  of  od»an«»d  Songowio  axitNng  and  fulura  noadt  of  Hia  alacfrank  biduslfy. 
anginaaring.  Continoad  rasaorch  and  dayalopwant  For  oddSNonot  khmaHoH  about  E-tkarm,  wHta 
of  naw  praducH  anablas  Songowo  to  maal  tha  for  Bogiiotrmg  BuKoHo  No.  J04. 


SANGAMO  ELECTRIC  COMPANY 
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MARION.  ILLINOIS 


You’ll  be  well  repaid  by  getting  the  facts 
on  a  special  group  of  Pure  Ferric  Oxides, 
developed  by  Williams  especially  for  use  in 
the  manufacture  of  ferrites. 

Williams  Ferric  Oxides  analyze  better  than  99% 
Fe  O  .  They  contain  a  minimum  of  impurities. 

They  are  available  in  a  broad  range  of  particle 
sizes  and  shapes.  Among  them,  we’re  certain 
you’ll  find  one  that’s  "just  right’’  for  your  require¬ 
ments.  The  proper  application  of  Ferric  Oxides  to 
the  manufacture  of  Ferrites  is  our  specialty.  So 
write  today,  stating  your  requirements.  We’ll 
gladly  send  samples  for  test.  Chances  are  good 
that  our  Ferric  Oxide  "Know  How”  can  save 
you  considerable  time  and  money.  Address 
Dept.  25,  C.  K.  Williams  &  Co.,  Easton,  Pa. 


P.  S.,  We  also  produce  IRN  Magnetic  Iron  powders 
for  the  Electronic  Core  Industry,  the  Magnetic  Tope 
Recording  Industry  and  others.  Write  for  complete 
technical  informotion. 


ELECTIONS  AT  WORK 


<  continued) 


FIG.  1 — Basic  circuit  lor  moosurinq 
phase  diilerences 


mately  equal  to  C,  and  that  Jt,  is 
ten  times  R..,  the  method  of  meas¬ 
urement  is  as  follows  if  accuracy 
is  desired.  Measure  and  record  the 
values  of  C„  Ci,  and  R,.  Put  S,  on 
CAL  and  adjust  R,  for  a  closed  ellip¬ 
tical  pattern  on  the  oscilloscope.  A 
straight  line  is  not  specified  be¬ 
cause  distortion  may  be  present  in 
the  waves.  Measure  and  record  the 
value  of  Put  S,  on  meas  and 
readjust  R,  for  a  closed  elliptical 
pattern.  Measure  and  record  the 
value  of  R,t.  Measure  and  record 
the  frequency  of  the  incoming 
waves.  Calculate  Xn  and  Xn  by  the 
formula  Xc  =  \l2T.fC. 

The  angles  shown  in  Fig.  2  may 
be  found  by  0,,  =  arctan  Xci/f?i» 
and  t,  =  arctan  Xn/R,.  The  phase 
difference  between  the  two  signals 
is  the  difference  between  9,  and 
0,»  as  .shown  in  Fig.  2  as  6<.  Correc¬ 
tions  for  phase  shift  in  the  oscillo¬ 
scope  amplifiers  may  be  made  by 
calculating  0,.  =  arctan  X,,//?,.  and 
adding  or  subtracting  the  difference 
between  9..  and  9j  to  9^. 

Accurate  results  may  be  obtained 
by  the  use  of  this  method  because 
resistance,  capacitance  and  fre¬ 
quency  (the  only  variables)  may 
be  measured  to  close  tolerances.  If 
a  potentiometer  is  not  available 
for  R„  Cl  or  C,  may  be  made 
variable.  For  a  specified  frequency, 
R,  or  C  may  be  calibrated  directly 
in  phase  differences.  The  calibra¬ 
tion  consists  only  of  accurately 
determining  the  values  of  R,  C  and 
the  frequency. 

This  method  is  useful  in  adjust¬ 
ing  phase-compensating  networks 
in  servo  amplifiers  so  that  there  is 
zero  phase  shift  between  the  input 
and  output  signals.  In  this  applica¬ 
tion,  calculation  of  the  phase  angle 
is  unnecessary.  Resistor  R,  is  set 
for  a  closed  elliptical  pattern  on 
the  oscilloscope  with  S,  on  cal.  The 
servo  amplifier  phase  shift  is  ad- 


C.  K.  WILLIAMS  A  CO. 

lastoii/  Pa.  •  last  St.  Lotris,  IH.  •  imary  villa.  Col. 
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getting  down  to  cases 


No  reason  why  cases  and  covers  should 
“get  your  nanny”  when  hundreds  of  standard 
Hudson  precision  drawn  shapes  and  sizes 
are  ready  for  prompt  shipment  FROM 
STOCK!  If  you  are  an  engineer,  designer 
or  purchasing  agent,  we  suggest  you  request 
the  new  Hudson  file  folder  describing  scores 
of  square,  rounds  and  rectangulars  all 
available  for  quick  delivery.  Call  or  write 
for  your  copy,  today.  We  believe  it  will 
solve  your  clojure  problems  and  end  most 
of  your  specif:!  ation  metal  stamping  troubles, 
too!  Address  inquiries  to  Desk  210. 


riODUCEIS  OF  USES.  COVEtS  *ND  CUSTOM  MEIAl  STAMFIIICS  FOI  ElECItlCAl,  ElECTtONIC  «ND  NUtlEOIIIl  INDUSTIIES 

118-122  SO.  FOURTEENTH  STREET.  NEWARK  7,  NEW  JERSEY 
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TECHNICAL  MANPOWER 
SHORTAGE  PROBLEM 


Are  you  interested  in  the  possibility 
of  getting  some  of  your  testing  and 
trouble  shooting  work  done  with¬ 
out  hiring  another  man? 

Our  solution  is  very  direct.  No 
doubt  many  of  your  trained  engi¬ 
neers  and  chemists  are  tied  down  by 
routine  but  essential  testing  tasks. 
You  can  release  these  men  for  more 
demanding,  more  responsible  duties 
by  entrusting  our  laboratories  with 
your  routine  testing  schedules. 

Why  is  this  possible?  Because 
Testing  is  our  Business.  Your  tests 
will  be  handled  by  men  who  live, 
breathe,  and  think  testing.  They 
will  receive  the  care  and  attention 
that  only  a  specialized  laboratory 
can  give  them.  That  means  speed, 
accuracy,  and  real  economy. 

We  would  like  to  get  together 
and  discuss  your  manpower  prob¬ 
lems  and  possibly  point  the  way 
to  a  solution. 


first  radio  patent  1896. 

first  radio  Company. 

first  to  span  Atlantic  with  a  radio  signal. 

first  ship  to  shore  radio  transmissions. 

first  commercial  air  radio  service. 

first  short  wave  directional  beam. 


These  are  hut  a  few  of  the  vital  contributions  which  the 
Company,  founded  hy  Guglielmo  Marconi  has,  in  the  course  of 
half  a  century,  given  in  the  service  of  mankind. 


Writ*  for  booklet  describing  our  services. 


ESTAIliSHED  1110 
1SS0  Pork  Avenue,  Hebeken.  N.  J. 
PHILADELPHIA  •  BOSTON  •  PROVIDENCE 
CHICAGO  •  NEW  YORK  •  lOS  ANGELES 
MEMPHIS  •  DENVER  •  DALLAS 


NARCenrS  wireless  telegraph  company  ltd.,  CHELMSFORD,  ENGLAND 
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DYNAMOTOR5,  INVERTERS,  MOTOR  GENERATORS 
Designed  to  meet  the  EXACT  Requirements  of  Each  Application ! 


#  Whenever  DC  b  available, 

Bendix  will  tailor  a  complete 
power  supply  or  motor  from  standard, 
mechanical  parts  to  provide  the  exact  volt¬ 
age— either  AC  or  DC— called  for  by  your  equipment. 
DYNAMOTOSS  —  essentially  DC  tronsformere  —  will 
supply  one,  two,  or  three  DC  outputs  for  direct  appli¬ 
cation  to  electronic  circuits.  Radio  filtering  and  voltage 
regulation  are  available.  Compact,  efficient  units  can 
be  provided  with  outputs  of  10  to  500  watts. 
INVtRnRS  —  will  produce  an  AC  output  for  supply¬ 
ing  transformer-type  power  supplies  or  operating  power 
for  servos,  synchros,  etc.  Standard  models  to  woifc 
fram  28  volts  and  deliver  115  vohs,  400  cycles,  single 
or  three  phase  are  available  In  ratings  up  to  2500  VA. 


Frequency  and  voltage  are  closely 
regulated  in  all  models. 

MOTOR  GENIRATORS-are  available 
for  furnishing  combinations  of  DC  and  AC 
and  for  various  special  requirements. 

MOTORS  — for  performing  mechanical  functions  are 
designed  by  Bendix  engineers  for  the  most  efficient 
utilization  of  space  and  power. 

YOUR  ROWIR  SUPPIY  PROBIIM  will  receive 
prompt  engineering  attention  at  Bendix.  Please  send  a 
complete  description  of  the  performance  required  and 
the  cortdition  under  which  the  supply  must  work.  You 
will  be  answered  with  detailed  information  and  specific 
recommendations  for  the  most  practical  solution  to 
your  problem. 
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I  ELECTRONS  AT  WORK 


FIG.  2 — Figure  for  determining  phoee 
ongles 


justed  with  Si  on  MEAS  for  the 
same  closed  elliptical  pattern.  If 
a  specified  phase  difference  is  re¬ 
quired  for  the  amplifier,  it  is  easily 
accomplished  by  adjusting  R,  for 
a  closed  elliptical  pattern  and  then 
adding  or  subtracting  from  C„  Ct, 
R,  or  R,  a  sufficient  value  to  give 
the  same  closed  pattern  on  MEAS 
with  the  phase  difference  required. 
For  400-cycle  servo  systems,  work¬ 
able  values  for  the  phase  shift 
circuit  are:  C„  C,  =  0.25  jifd,  R,  = 
20,000  ohms,  and  R,  =  200,000 
ohms. 

If  the  resi.stance  and  capacitance 
values  are  properly  chosen  for  a 
particular  application,  small  values 
of  noise  or  distortion  of  the  wave 
shapes  will  have  a  negligible  effect 
on  the  measurement  of  the  pha.se 
angle.  If  extremely  accurate  results 
are  necessary,  a  wave  analyzer  may 
be  used  to  find  the  relative  ampli¬ 
tudes  of  the  harmonics  so  that  the 
proper  correction  may  be  made  to 
give  the  accuracy  desired. 

The  accuracy  of  the  measure¬ 
ment  of  phase  difference  by  this 
method  is  limited  only  by  the  accu¬ 
racy  of  measuring  basic  electrical 
quantities  and  the  effect  of  the 
phase-shift  circuit  on  the  phase  of 
the  incoming  signals,  an  effect 
which  is  .small  but  may  be  calcu¬ 
lated  in  most  applications. 


COAXIAL  LINE  TERMINATION 
50  ohnu 


SINGLE  AHENUATOS  FAD 
50  ohms 


Pre-Cured  Tape  Resit^tor 

Adhesive-tape  resistors  announced 
in  1951  (Electronics,  Sept.  1951, 
p  236)  required  baking  the  support¬ 
ing  base  material  to  cure  the  re¬ 
sistors  after  they  were  pre.s.sed  in 
place.  The  National  Bureau  of 
Standards  is  now  making  a  pre¬ 
cured  wire-lead  version  of  the  tape 
resistor  which  reejuires  no  heat  cur¬ 
ing  after  placement  in  the  circuit. 

The  new  resistors  are  made  by 


jVSWR  i:  1 .2  to  3000  me. 
;One  watt  c.w.  power  dissipation 


Inquiries  are  invited 
concerning  single  pads 
and  turrets  having 
other  characteristics 
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orrosive 


Metal  Products  Co  ,  Inc 


CASTIETON  ON  HUDSON,  NEW  YORK 


ST  muss  STEH 
EASTEmeS 


DC  ini*  DC  Of  AC  •#  tKot 

•orvo  •  mocKooioffi  ortof  voltoffo* 
mn4  H»o  oot^l  of  thormocooolos 
ooil  tfroio  0OMfo>,  moy  bo  ooioliAod 
by  rnooAt  of  OA  AC  rotbor  tbon  • 
DC  om^liAor. 

THoy  ofo  bofmoficolly  tooM, 
^focioiofi  vtbfotOf*  Koviof  »#ociol 
footorot  wbicb  cofitriboto  Vo  loog 
lifo  ofi4  low  noiM  lovot. 


AnIi'Corrosive  has  millions  of  stainless  fastenings  in  ilock 
(probably  tbe  largest  selection  of  varieties  and  sizes  in  tbe 
world)  for  imntediale  delivery,  Anti-Corrosive  has  the  ex¬ 
ceptional  production  capacity  that  can  fill  your  requirements 
Iteyond  stock  items  faster,  belter! 


FREE-an  Stainless  Fastenin{  Selector 

This  handy  slide-chart  instantly  Identifies 
A-N  Nos.  pertaining  to  stainless  steel  nuts, 
screws,  bolts,  rivets,  cotter  pins,  woshers; 
gives  sises  ond  other  doto.  Write  for 
Chart  52H"  TODAY  1 


WRITE  FOR  THESE 
CATAIOCS . . . 
#2tOA 

10-500  cydn 
/34«C 

60  cydM 


mm  ^ 

a:  Oismm  av 
mimm  mm 


Manufacturers^STAINLESS  STEEL  FASTENINGS 


I 

i 

\ 


on  -the  job ! 


Leade  r  Delco  Radio  is  the  world’s  largest 
builder  of  automobile  radios — 
the  leader  in  production  and 
assembly  of  component  parts. 


IN  PRODUCTION 


Leader  Delco  Radio  developed  many  of 

IN  ENGINEERING  “ 

automotive  radio  ...  has  out¬ 
standing  experience  in  this  field. 


I 


I 


i' 


ELECTRONS  AT  WORK 


(continued) 


marks 
them  all 


FROM  ARTILLERY  SHELLS 
TO  MEDICAL  AMPULES 


MASTERS  OF  MARKING  — Since  1911 

Markom  methods,  machines,  type  and  inks  have  been  markinK  the 
products  of  industry  for  forty  years.  Markem  machines  can  mark  up 
to  many  thousands  of  pieces  per  hour.  They  make  clear,  durable  im¬ 
prints  on  flat,  curved  or  irregular  surfaces  of  paint,  paper,  wood,  glass, 
metal,  leather,  plastic,  rubber,  fabric,  composition  and  pressure  sensi¬ 
tive  tapes.  No  special  skill  is  needed  for  their  operation.  Legend  and 
color  of  imprint  may  be  quickly  and  easily  changed 

MAKE  YOUR  MARK  WITH  MARKEM 

When  your  products  need  marking  for  Identification,  Control  or  Market  —  ask 
Markem.  Submit  your  problem,  together  with  a  sample  of  the  item  to  be 
marked.  Markem  ^lachine  Company,  Keene  5,  New  Hampshire. 


A  tap*  i*tUlor  being  soldered  into 
place  in  a  printed  circuit 


pressing  uncured  resistor  tape 
against  both  sides  of  suitable  wire 
or  metal-ribbon  leads.  The  leads 
are  sandwiched  between  two  pieces 
of  resistor  tape.  The  units  are  then 
given  the  usual  heat  cure  to  bond 
the  resistor  tape  to  the  leads.  The 
resistors  may  be  soldered  or  spot- 
welded  into  the  circuit. 

Leads  for  the  pre-cured  tape  re¬ 
sistor  are  made  from  ribbon  of 
thin  silver  or  silver-plated  copper. 
Over-all  length  of  the  resistor  is  li 


^StMCC  t9ti^ 


VE  RESIS 


TELEWAVE 

TYPER 


Leads  extend  i  in.  beyond  the 
resistor  proper.  Thickness  is  about 
0.012  to  0.015  in. 


Low-Frequency  Modulator 
for  Receiver  Testing 


TYPICAL  APPLICATIONS 

•  Power  measurerrient  at  any 
f'equenev 

•  Matched  terminations  for  wave* 
Quides  or  coaxial  lines 

•  Resistive  power  pickup  loops 

•  RF  pads  or  attenuators 

^  Dummy  loads 

•  Temperature  measurements 

•  Impedance  matching 

SPECIFICATIONS 

Resistance;  50  ohms  standard,  other 
values  on  request. 

Tolerance;  5%  or  10% 

Wattage;  %  watt  continuous  duty 
at  2S-C 

Size;  1/16  inch  diam.  x  3/16  inch  long 

Terminals:  Tinned  sections  1/16  inch 
long 

Film  Length;  Type  R  063  —  1/16  inch 
Type  R  093  —  3/32  inch 

Temperature  Coefficient: 
approx.  0.0019  ohm$/ohm/*C. 

Power  Sensitivity;  Approx.  lO  ohms/ 
watt 


By  Charles  R.  Ammerma.v  and 
Robert  L.  Ridple 


TYPE  R  RESISTORS  employ  noble 
metal  film  deposits  on  specially 
selected  heat  resistant  glass. 

FILM  THICKNESS  offers  negligible 
skin  effect,  at  microwave  frequencies. 
POWER  CAPACITY  of  'A  watt  pro 
vides  high  power  handling  ability. 
PHYSICAL  STRUCTURE  is  ideally 
suited  to  impedance  matching  in  stand¬ 
ard  coaxial  line  and  waveguides. 
FINISH.  Coated  with  a  special  silicone 
varnii 


'ttfrsaorH  o/  Electrical  Enyineeri\ 
f  nnia  State  College 

State  t'oUege.  Pa. 


The  instrument  herein  described 
was  constructed  to  provide  a  labora¬ 
tory  source  of  slowly  fading  r-f  sig¬ 
nals. 

It  was  desired  to  check  the 
speed  of  response  of  several  record¬ 
ing  field-intensity  meters  and  con¬ 
ventional  modulation  of  signal  gen¬ 
erators  at  frequencies  in  the  range 
of  1/ 10  to  10  cycles  was  not  feasible. 
It  was  therefore  decided  to  utilize  a 


Ish  to  protect  the  film. 


TELEWAVE  LABORATORIES,  INC. 

1M  MetrayiH—  Av*.  •  Irooklya  11,  New  Yerfc 
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I.  Th«t«  ••0”  Rinfi  arc  uimsaal  because  Kel-F  is  molded  over  a 
resilient  core  to  provide  high  corrosion  resistance  in  appli¬ 
cations  requiring  either  static  or  dynamic  seals.  Kel-F’s 
chemical  inertness,  its  high  temperature  properties  and 
ready  moldability  combine  to  meet  the  specs  for  these 
small  but  extremely  vital  pump  and  compressor  parts. 


2.  A  Ktl-F  eidnshrs  amoiig  fluerocarbon  type  materials...  prcxjuction 
molding  by  injection.  Indicative  of  hundreds  of  similar 
|>arts,  these  components  are  shown  here  complete  with  sprue 
and  runners.  Such  Kel-F  pieces  have  myriad  uses  where 
high  dielectric  strength,  zero  water  absorption,  corrosion 
resistance  and  high  temperatures  are  involved. 


3.  This  metal  float  would  be  safe  even  in  aqua  regia  because  a  dis¬ 
persion  of  Kel-F  has  been  applied  over  its  entire  outer  sur¬ 
face.  Kel-F  dispersion -coated  parts  —  such  as  this  liquid 
level  gauge  float  —  are  currently  solvii^;  many  equipment 
problems  involving  corrosives.  Kel-F  dispersions  are  avail¬ 
able  in  two  basic  formulas. 


4.  When  dielectric  and  mechanical  stren^h  must  be  combined,  as 
in  this  UHF  aerial  support,  Kel-F  extruded  and  molded 
rod  is  a  natural  specification.  In  addition  to  having  excellent 
characteristics  in  both  dielectric  and  mechanical  categories, 
Kel-F  retains  those  properties  over  an  extreme  temperature 
range  of  some  700  degrees — from  minus  320F  to  390F. 


A  Capsule  Report  on  the  Properties  of  KEL-F 

*  Chemical  Inertness  *  Zero  Moisture  Absorption 

*  Wide  temperature  range  W  Variable  transparency  and 

— minus  320  F  to  390  F  flexibility  properties 

*  High  electrical  resistance  W  Readily  molded,  extruded 

e  Low  Cold  Flow  and  machined 

Bask  Kel-F  Products  Available 


MOLDING  POWDCRS 
UnpImtiicUmd 
f300  for  htch  temper¬ 
ature  aervice 
iZlO  for  lea*  aevere 
temperature* 

PfasUclxed 

P  20  wiOi  20%  plaaticUer 
IP  25  25% 

P  30  .  “  30% 


DISPCNSIONS 
NW-25  flow*  readUy  at 

fuaaon  temperature* 
N't  High  molecular  weight 

OILS.  WAXES  and  GREASES 
n  Light  OU 

#3  Medium  Oil  ■ 

#10  Heavy  OU  I 

*  #40  Waxy  OU  (pour  I 

point  80-90  P) 

s  \  w  #100  Hard  Wax  at  70  P 
(Oreata*  compounded  to  order) 


Standard  Fabricattd  Ktl-F  Materials  and  Parts 
KvailaMe  from  Commercial  Sources 

Moldad  Sheets  «  Extruded  end  Molded  Rod  *  Extruded  Tubing 
Thin  Film  (extruded  es  ley  flet  tubing)  A  Strip 
Gaskets  A  Washers  A  Valve  Discs  A  *‘U"  Packing 
“0”  Rings  A  Kel-F  coated  Resilient-core  *'0”  Rings 
Valve  Diaphragms 

Transformer  Terminals  A  Rotary  Electric  Switches  A  Hook  up  Wire 
Electronic  Terminals.  Tube  Bases  and  Coil  Forms 
For  iull  in/ormafion  on  vmrious  molderr,  artnidarf  and 
/ahricaror*  o#  Xal-F  products;  aiao  tochniemi  data  on  do- 
tmilod  proporthr,  moldini  mnd  mppUcotion  tochniquor^ 


Chemical  Manufacturing  Division 

[55^^  THE  M.  W.  Kellogg  Q/omfany 

P.  0.  Box469, 

_ J  JerstyCHyLPLJ.  ( 
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HliVBl  WUVHUIOY 


These  American  Electric 

Minimoits  nip 

do  D I II  iobs! 


Coding  nnd  VentHotmg 


CENTRIFUGAL  RLOWIRS 
400  cyck,  00  cycU,  or  vortoblo  froquoncy 
types  (330  to  1000  cps.) 
Subslantially  flat  output  over  full  frcquencv 
range  on  variable  frequency  models  vkith 
minimum  watts  loss. 

Hlower  scrolls  of  latest  design  are  molded  of 
fibre-glass  reinforced  plaskon:  practically 
unbreakable,  highly  resistant  to  impact,  de¬ 
formation.  heat  and  cold.  Blower  unit  un¬ 
usually  small  in  si/e  and  weight  for  compact 
installations.  Generally  used  when  working 
against  pressure  heads  ranging  up  to  1.2* 
water.  Single  or  double  end  blowers.  Clock¬ 
wise  or  Counterclockwise  rotation.  Ouiput 
rangf:  24  to  cftn.  Mode  in  sizes:  .Wuoi- 
hen  /*>,  2,  2' z. 

AXIAL  FLOW  FANS 

400  cycle  operotien 

In  its  smallest  si/e  this  compact,  light  weight 
unit  is  equipped  with  a  2*  fan  protected 
with  18*  mesh  2'.4*'  O.D.  screen  shroud 
Other  larger  sizes  special.  Air  stream  is 
conical  Recommended  for  use  at  0  static 
pressure  where  semi-directed  air  flow  is 
required.  Motor  diameter  1.4^*.  Rotation: 
Clockwise  or  Ctxinierclockwise.  Output  .W 
cfm. 

PROPELLER  FANS-400  cycle  operation 

Built  for  limited  space  applications  requir¬ 
ing  maximum  air  movement  widely  dis¬ 
persed. 

Operates  at  0  static  pressure  in  ambient 
temperatures  from  -45*  to  -^-65*  C.  Made 
in  2.  3.  4  and  5':*  fan  diameters.  Output 
range:  .?.t  to  6ft0  cfm. 


Motivating  Cams,  Timing  Devices,  Antennas, 
Clutches,  Optical  Equipment,  etc. 

MINIATURE  INDUCTION  MOTORS 

400  cycle.  60  cycle,  single  and  poly  phase.  2 
to  8  pole.  Frame  diameters:  1.45*.  1.75*, 
2*.  2'  :'*  Si  3-5  16*.  Ouiput  t€/rquc  range: 
in.  or.  to  50  in.  oz 

SYNCHRONOUS  MOTORS 

400  cycle.  60  cycle,  hysteresis  and  reluctance 
types.  Single  and  poly  phase;  2.  4  and  6 
pole.  Frame  diameters;  1.45*.  1.75*.  2*. 
2*/j*,  3-5/16*.  Output  torque  range:  .01  in. 
oz.  to  JO  in.  oz. 

Both  imiuction  and  synchronous  motors  can  he  supplied  for  inter¬ 
mittent  or  continuous  duty,  with  standard  or  hifth  temperature 
insulation.  Drive  and  .synchronous  motors:  any  standard  shape. 


•Im  •> 
INSmiMINTS. 
SIRV04(I0T0IS  AND 
SYNCHROS. 

HIGH  mOUiNCY 
ROWER  SURRIIES 
(lmdu€Hr — AltanMrtar  typ*—  . 
.m  wpitip  fS  Ky*  mrw;. 


. . .  for  applleaftoiu  re¬ 
quiring  low  electrical 
noise/  low  and  constant 
contact  drop,  high  cur¬ 
rant  density  and  mini¬ 
mum  «vear. 


EXTENSIVaY  USED  IN 

SELSYNS 

ROTATIIK  THERMOCOUnE  and 
STRAIN-CAGE  URCUITS 
ROTATING  jornn 
GUN-HRE  CONTROU 
DYNAMOTORS  etc. 

Wid*  rang*  of  grodos  availoMo  for  standard 
«mI  spociol  applications. 

Brush  holdors  and  cobisilvor  slip  rings  ovoil- 
oblo  for  uso  with  Silvtr  Grapholloy  Brushes. 

OTHER  GRAPHAUOY  PRODUCTS: 


Oil-froo  solf-lubricating 
Bushings  and  Boorings,  Oil- 
froo  Piston  Rings,  Sool  Rings, 
Thrust  and  Friction  Woshm, 
Pump  Vonos. 


Writg  «s  for  Data  Sheets  and  further  information 
Ovtfine  your  prabiam  and  wo  wilt  appfy  our  yeors  ef 
•ccuinv/crtcd  eaperfeece  towerd  its  solution. 


GRAPHITE  METALLIZING 
CORPORATION 

1055  MEPPERHAH  AVENUE  •  YONKERS.  N  Y. 
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^  GPL 


Itads  the  field  with  fUll 


EtNIMH 


TV’s  0UTSTANDIN6  CAMERA  CHAIN 


^  provlrffs  PAN 
TUT 
FOCUS 

lENS  change 
IRIS  adjustment 

from  1000  feef  away,,. 


THESi  CAAAERA  FEATURES 
WITH  ANYTHING 

ON  THE  MARKET  TODAY 

•  Thra*  Compact  Unlit 

•  Equal  FlaxiMlity  In  StwHa 
or  HoM 

•  Fush-button  Lons  Qianga 

•  Riglrt  or  Loft  Hand  Focus  Knobs 

•  Iris  Control  at  Camora  and  ecu 

•  Irb  Indication  at  Camora 
and  ecu 

•  Turrat,  Focus  and  bit  Controlt 
from  romoto  location  If 
dosbid 

•  High  Rosohition  Intogral 
ViowFindir 

•  Four-toctian  Intogral 
FWorWhool 


Now,  with  the  GPL  Remote  Con¬ 
trol  Pedestal,  your  cameraman  can 
work  at  full  efficiency  a  fifth  of  a 
mile  from  his  camera  . . .  make  any 
lens  or  focus  adjustment  instantly 
. . .  control  pan  and  tilt  with  a  pan 
handle  that  works  as  if  it  were  phys¬ 
ically  attached  to  the  camera ...  or, 
at  the  touch  of  a  button,  swing  the 
camera  to  any  of  six  pre-set  posi¬ 
tions,  with  lens  and  focus  auto¬ 
matically  correct.  As  with  all  GPL 
camera  chains,  the  CCU  operator 
has  full  control  of  iris  setting  to  av 
sure  finest  picture  reproduction. 

This  remote  control  makes  pos¬ 
sible  the  location  of  cameras  where 
they  could  never  be  placed  before— 
for  better  coverage  in  auditoriums, 

Writo,  Wlra  or 
fee  tpecificetlsns 
•n  on  cemsioi 


at  sports  events,  in  the  cenur  of 
"round-table"  discussions.  For  mili¬ 
tary  or  industrial  use  it  offers  out¬ 
standing  advantages. 

Um0  RomoF*  Control  Near— 
or  Instatl  It  foter 

All  GPL  cameras  are  adaptable 
to  the  new  remote  control  pedestal, 
yet  there  is  no  cost  premium.  Equip 
your  studios  now  with  TV's  finest 
camera  chain,  add  remote  control  at 
any  time  later  on.  Before  you  make 
any  camera  investment,  Iw  sure  to 
investigate  GPL— the  industry’s  lead¬ 
ing  line,  in  quality  ...  in  d^gn. 


omI  Ofl  wimH  central. 


General  Precision  Laboratory 


I  N  C  O  t  F  O  • 


NEW  YORK 


•J  TV  CsoMto  ChofM  *  TV  nbn  (bdai  *  TV  FbM  ood  SloMo  EqoipnNnl  *  Tbtoln  TV 


ELECTRONICS  — Septembe/,  I9S2 


243 


INPUT, 


butterfly 

CAPACITOR. 


^OUTPUT 


SCREW- DRIVER  TRIMMER 


•24-V  D-C  MOTOR 
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>  j  Lowest 

Beckman !  ^ 

EASE  COMPUTER  I 


Quality 


Field! 


Feotares  These  Components: 


T«ii  Choniitl  Opcrotioiiol  Am^limr 
Olid  Pewor  Performs  summotion, 

sign  reversol,  multiplication  by  a  con* 
stont,  or  integration. 

Two  CAonnel  Pmicfieii  Genereter 


Transforms  input  voltage  functions 
to  orbitrory  output  voltoge  functions 
by  fitting  twenty-two  line  segments  to 
the  curve  desir^. 


Function  Multiplier  Extends  operation 
to  multiplication  of  two  dependent 
variobles,  solution  of  non-lineor  equo- 
tions  ond  lineor  equotions  with  vari¬ 
able  coefficients^for  example,  two 
dependent  variables. 

Romovobte  proMem  boords  plug  into 
receptocle  housing  which  includes 
problem  components  ovoiloble  in 
standard  or  custom  orrongements. 
Basic  10-channel  amplifier  artd  power 
supply  unit,  the  heart  of  ony  anolog 
computer,  con  be  purchosed  for  little 
more  thon  $1,000.  Additionol  10- 


power  supply,  2<hannel  function 
generator.  S^channel  function  multi 
plier,  typical  variable  component 
and  over-voltage  panel,  30<hannel 
problem  board. 

The  New  Ease  Computer,  manufactured  by  Beckman  Instruments,  Inc., 
is  specifically  designed  to  meet  the  growing  demand  for  an  Analog  Computer 
which  is  low  in  cost  and  yet  flexible  enough  to  be  successfully  utilized  by  design 
engineers  in  every  industrial,  military,  research  and  educational  group  working  on 
problems  of  dynamics. 

Ease*  Computers  are  already  effecting  tremendous  savings  of  time  and 
money  in  a  number  of  varied  applications.  A  leading  manufacturer  of  jet  aircraft 
is  using  the  Beckman  Ease  Computer  as  a  flight  simulator  to  prove  design  still  on 
the  drawing  board.  Several  engineering  and  research  organizations  have  found  the 
computer  indispensable  in  the  study  of  guided  missiles.  And  the  Automatic  Factory 
of  Tomorrow  may  soon  become  a  reality  as  universities  throughout  the  country 
study  the  problem  of  “fully  automatic  control”  with  the  aid  of  such  computers. 

By  far  the  lowest  priced  quality  instrument  in  the  held,  the  Beckman  Ease 
Computer  is  the  ideal  equipment  for  use  as  an  equation  solver,  simulator  or  tester. 
The  unitized  design  employing  compact  rack-mounted  comp>onents  permits  the 
user  to  select  a  custom  computer  which  meets  his  particular  requirements. 

Write  for  detailed  literature  which  describes  the  Ease  Computer  and  its 
applications  in  greater  detail.  Ask  for  Data  File  17-59, 

^Electronic  Analog  Simulating  Equipment 


Special  Products  Division 


BECKMAN  INSTRUMENTS 

control  iqodern  Industrie^ 


SOUTH  PASADENA,  CAUFORNIA 
FKtwi  tnnrin  SfMckiS:  N,«  Ttrk-Cllcn'-Lti  Oifilti 


electrons  at  work  (continued) 

ro.Hoiiant  circuit  with  variable  tun¬ 
ing,  connected  in  the  line  from  sig¬ 
nal  generator  to  receiver  so  that  it 
would  act  as  a  variable  attenuator 
as  the  tuning  varied  up  and  down 
the  aide  of  the  resonance  curve. 

As  the  carrier  frequency  of  in¬ 
terest  was  approximately  100  me, 
a  coaxial  rMonator  was  chosen. 
Tuning  is  accomplished  by  two 
means,  the  first  being  a  screw¬ 
driver-adjustable  trimmer  for  main 
tuning  and  the  second  a  butterfly 
capacitor  using  a  single  rotor  plate 
which  is  driven  by  a  motor.  The 
motor  used  is  a  small  24-v  d-c 
motor  with  speed  reduction  gearing. 
The  rated  shaft  speed  is  250  rpm. 
Power  at  variable  voltage  is  sup¬ 
plied  by  a  Variac  and  a  250-ma 
selenium  rectifier. 


J'OD  BRASS  TUBE 


IICRMAN  IMTRWHRTt  ImM*:  |l  I 


I  tM  IlMMdN .  IpwRipNtfltio .  MHm .  SrnW  IntnMinti 


Tiq.  1 — Low-ir,quencY  modulator  for  re- 
ceiTor  lolling 


Figure  1  shows  the  physical  con- 
rtruction  of  this  model.  None  of 
the  dimensions  is  critical.  The  de¬ 
gree  of  modulation  depends  upon 
the  amount  of  variation  of  capaci¬ 
tance  and  for  that  reason  minimum 
spacing  is  desired  in  the  motor- 
driven  capacitor. 

Input  and  output  are  connected 
to  wire  loops,  in  a  radial  plane, 
situated  at  the  closed  end  of  the 
resonator.  No  special  attention  was 
given  to  these  couplers,  which  were 
simply  made  a  convenient  size, 
about  i  in.  by  i  in.  In  this  appli¬ 
cation  neither  the  impedance  match 
nor  insertion  loss  (about  40  db) 
seemed  important  since  the  signal 
generator  had  enough  power.  A  re¬ 
sistance  T  pad  giving  18-db  attenu¬ 
ation  in  a  50-ohm  line  was  used  be¬ 
tween  the  signal  generator  and 
resonator  to  minimize  any  fre¬ 
quency  modulation  that  might  be 


Al^  ...  vitamin*  A  and  E  . . .  dltllllad  maaaglycarMat . .  . 
mara  than  S500  Eadmaa  Organic  Chemical* 
far  (clanca  mn4  Indailry 


This  new  Vacuum  Gauge 

covers  a  range  of  5,000,000:1 

on  a  single  meter  from  a  single  Btickup 


It’s  the  DPi  Philips  Gauge,  Type  PHG-09,  a  remarkable  ntfw  instrument  devel¬ 
oped  by  DPi  high  vacuum  research.  Here  arc  the  basic  facts  about  it: 

•  A  single  meter  covers  the  entire  range  from  0.50  mm  to  lO'^mm  Hg. 

•  A  single  all-metal  pickup  tube  handles  this  range.  It  works  on  the  glow 
discharge  principle.  Permanent  magnets  provide  a  field  which  lengthens 
the  electron  paths  into  tight  spirals  that  give  high  ionization  per  electron, 
with  a  cascade  cfTcct. 

•  Having  no  filament  to  bum  out,  the  tube  can  be  operated  at  full  atmos¬ 
phere  without  damage,  and  the  circuit  is  insensitive  to  fluctuations  in  the 
line  voltage. 

•  With  the  magnets  external  to  the  ionization  chamber,  there  is  no  problem 
of  outgassing  them  or  removing  stray  iron  particles. 

•  Self  cleaning,  the  tube  at  the  higher  pressures  in  the  low  sensitivity  range 
automatically  rids  itself  of  deposited  film  because  polarity  is  reversed. 

This  new  Philips  gauge  is  now  being  used  in  DPi  exhaust  machinery  where  close 
control  of  pressure  is  required.  For  information  on  this  or  any  equipment  for  the 
creation  and  measurement  of  high  vacuum  in  the  electronics  industry,  write  to 
Distillation  Products  Industries,  Vacuum  Equipment  Department,  727  Ridge 
Road  West,  Rochester  3,  N.  Y.  (Division  of  Eastman  Kodak  Company). 


high  vacwvm  raMorch 
and  anginoaring 


Pi 


then  you  haven*t  seen  IP 

the  Menney  servo  unit 

and  COMPANION  TEST  CHAMBER 


At  your  servicr,  for  all 
small  bearing  problems, 
the  Bird  Company 
engineering  staff  designs 
accurate  sapphire  and 
glass  jewel  bearings  used 
in  the  world's  most  famous 
aircraft,  electrical  and 
timing  instruments; 
weather  and  all  types  of 
recorders;  and  fine 
indicating  apparatus. 


Accurate  environmental  testing,  for  a  wide  variety  of  controlled  atmos¬ 
pheric  tests,  is  within  the  reach  of  all  industrial  budgets.  The  cost  is 
well  under  S2,000  for  the  majority  of  industrial  needs. 

The  Tenney  Servo  Unit,  a  portable  air-conditioning  system,  provides 
broad  variations  of  heat,  cold,  and/or  humidity  for  aging  and  weather¬ 
ing  test  programs.  Air  is  circulated  at  the  rate  of  40  cu.  ft.  per  min., 
capable  of  absorbing  1700  B.  T.  U.  per  hour  at  —  100°F.,  or  of  deliv¬ 
ering  5000  B.  T.  U.  heating  effect  at  a  maximum  temperature  of 
-f-  185'F.  Relative  humidity  can  be  maintained  from  ambient  to  95% 
in  a  temperature  range  of  ambient  to  +  180'F.  in  40  cu.  ft.  of  recircu¬ 
lated  air.  Low  temperature  operation  requires  10  lb.  of  dry  ice  per  hour 
at  —  180'F.,  */.jlb.  per  hour  static. 

SPECIFICATIONS 

Dry  lc«  Total  Tamp.  Elociric 

Model  Size  Wgl.  Capacity  Range  Req'mtt. 

TSU-SO  17"zl7"z3r  1651b  50-70lb.  —  IOO°F.  to -f- 200°F.  2  kw. 

TSU  I50  21"x25"*33"  2001b.  1501b.  -  I00“F.  to -t-200'’f.  2  kw. 


Close  tolerances,  accuracy, 
and  long  life  qualify 
Bird  Jewel  Bearings  to 
insure  quality  in  your 
finest  instruments. 
Quotations  on  request  for 
jewels  made  to 
specifications  for  your 
individual  requirements. 


The  Tenney  Companion  Test  Chamber 
provides  an  efficient  test  work-space 
when  attached  to  the  Tenney  Servo 
Unit  either  horizontally  or  vertically, 
by  a  simple,  sturdy  device.  (Servo  is 
easily  detached  for  use  with  other  en¬ 
closures  or  tests.)  Ruggedly  constructed 
and  fully  insulated,  this  chamber  is 
built  in  three  sizes  of  work  space,  stain¬ 
less-steel  lined:  ^  cu.  ft.  (18”  x  18”  x 


18"),  8  cu.  ft.  (24"  X  24”  x  24”),  and  27 
cu.  ft.  (36”  X  36”  X  36”).  Forged  brass 
hardware  is  provided.  Complete  vapor¬ 
proofing  is  achieved  by  special  gaskets. 
Optional  equipment  includes  multi- 
paned  viewing  window  in  door,  elec¬ 
trical  connector  panel,  turning  shafts, 
coaxial  cable,  utility  ports,  and  high- 
voltage  terminals. 


The  engineering  staff  of  the  Bird  Cam- 
pany  is  at  your  service  for  all  small-bearing 
problems. 


For  lunhtr  infarfflotian  and  print  write 


Ine. 

Saepkm  amd  ttatt  jtaatt  •  Prreuiam  ttau  griadlmt 
FatTin  fraeirlan  pradam  •  Sappktra  atjUi 

7  Spruce  Stteet,  'Waltham  S4,  Maaa. 


ENGINEERING,  INCORPORATED  W 
Dapl.A,  26  Avanue  B,  Newark  5,  N.  J.  ®  >564 

iM  Af>e«l»  R»p,M*fi«aliv>  CEORCf  THORSON  S  CO  Chicoe*  RaprwMtMiva:  SFARTOM  ENOtNCnttM  CO. 
Engineers  and  Manufacturers  of  Automatic  Environmental  Test  Equipment 
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New  Radiation-proof  Coaxial  Cables  Give 
Proven  Performance  in  Community  TV  Systems 


Residents  oI  mountain  areas  enjoy 
watching  TV  as  much  as  anybody  else 
—  when  they  can  receive  a  clear  picture. 
Since  most  mountain  towns  are  situated  in 
valleys,  however,  the  surrounding  mountain 
ridges  usually  prohibit  direct  reception,  and 
some  form  of  '‘community  antenna  system" 
must  usually  be  installed. 

One  of  the  world's  largest  manufacturers  and 
installers  of  community  systems  is  Jerrold 
Electronics  Corporation  of  Philadelphia.  In 
a  Pennsylvania  mountain  installation,  Jer¬ 
rold  field  engineers  discovered  that  ordinary 
coaxial  cable  (RC-ll/U  and  RC-59/U)  sim¬ 
ply  was  not  adequate.  Picture  quality  was 
far  from  satisfactory.  And  the  necessarily 
long  lines  called  for  cable  with  tensile 
strength  greater  than  was  then  available. 
To  help  solve  the  two  problems,  Plastoid 
engineers  were  called  in,  and  succeeded  in 


SYNKOTE  cable.  Having  run  a  number  of 
tests  both  in  their  labs  and  also  in  actual  in¬ 
stallations,  Jerrold  enthusiastically  reports 
that  SYNKOTE  double  jacketed,  double 
shielded  coaxial  cables  are  “absolutely  radi¬ 
ation  proof”,  and  “definitely  the  answer  for 
Community  Antenna  Systems”.  * 


CABLE  PROBLEM  BOTHERING  YOU? 


PUatoiJ's  engineering  staff  will  gladly  work  seith  you 
in  developing  wire  and  cable  to  fit  your  needs.  Write, 
call,  or  mail  the  coupon! 


DEPENDABLE 
Coaxial  Cable 

Mads  ky  fkt  mih  —  tntml  ky  tbs  iacb" 


EG-3^/U— dewbU  ihiuM 
end  lecliul.  Cede: 
PP.339$  Pul  yp  in 
1.000'  r—U 


EO-1 1 /U— deubU  *M«ld 
end  leckel.  Cedei 
PP.3S13.  Pul  up  in 


Long  Island  City  1,  New  York 


developing  SYNKOTE  coax  cables  that  gave 
exceptional  signal  strength  and  clarity  even 
in  the  most  difficult  terrain. 

These  new  SYNKOTE  coaxials  (RG-ll/U 
and  RC-59/U)  are  double-shielded  and 
double  jacketed.  The  tensile  strength  is  ex¬ 
ceedingly  high;  and  the  cables  are  tough, 
rugged,  and  absolutely  radial  ion- proof  under 
normal  conditions. 

Today,  Jerrold  Electronics  is  one  oPmany 
such  companies  that  rely  with  confidence  on 


CLIP  AND  MAIL  THIS  COUPON  TODAY! 


PLASTOID  CORPORATION 
42-61  24th  St.,  Long  Island  City  1,  N.  Y. 

Q  Send  samples  and  technical  data  on  your  double¬ 
shield,  double-jacket  coax  cables  (PP-3398  and 
PP-3512). 

Q  Have  your  representative  contact  us. 

Q  Send  information  on . .  . - 

Name . . . . . . . . . 


Company 
Address  ~ 


NONE  ALIKE  —  NONE  LIKE  THEM! 


JOHNSON  PLUGS  &  JACKS 

// i /// 

•  n  ii  t! 


(continued) 


ELECTRONS  AT  WORK 


caused  by  variations  in  loading. 

Using  this  device,  response  to 
fast  fading  was  readily  measured. 
To  obtain  maximum  modulation 
index,  the  screw-driver  tuning 
should  be  .set  so  that  the  line  is  in 
resonance  when  the  motor  tuning 
capacitor  is  at  maximum  or  mini¬ 
mum.  If  the  motor  tunes  the  cir¬ 
cuit  through  resonance,  a  double 
frequency  component  will  result. 

Modulation  index  may  be  reduced 
by  setting  the  screw-driver  trim¬ 
mer  farther  from  resonance.  It 
should  be  noted  that  one  revolution 
of  the  motor  causes  two  fading 
cycles.  Frequency  was  measured 
by  counting  the  number  of  cycles 
drawn  on  a  unit  length  of  the 
recorder  chart. 

Work  on  this  device  was  carried 
out  under  contract  with  the  Na¬ 
tional  Bureau  of  Standards.  The 
help  of  Donald  Brumbaugh  in  con¬ 
structing  the  model  is  acknowl¬ 
edged. 


'\ecni  Couplo 

Control  Cirriiit 

C.xsTAnED  POWER  SUPPLIES  and  spe¬ 
cial  biasing  voltages  are  eliminated 
by  use  of  a  neon  diode  to  connect 
the  plate  circuit  of  a  controlling 
multivibrator  directly  to  the  grid 
circuit  of  a  controlled  power  tube. 

A  .schematic  diagram  of  the  cir¬ 
cuit  is  shown  in  Fig.  1.  The  load 
and  limiting  resistor  for  D.  is  R.. 
This  resistor  al.so  serves  as  the  grid 
input  resistor  for  the  controlled 
vacuum  tube  V,.  When  the  right- 
hand  plate  of  F,  is  drawing  cur- 


0ixty  standard  catalog  items,  plus  scores  of  special  types  built 
to  customers'  specifications,  comprise  the  JOHNSON  line  of 
plugs  and  jacks. 

yhese  are  just  a  few  of  the  many  JOHNSON  "banana"  plug 
"specials",  standard  plugs  with  terminal  ends  adapted  to  the 
user's  specific  requirement.  Studs  extend  the  full  length  of  one 
piece  springs  for  support  and  long  spring  life.  Spring  materials 
range  from  beryllium  copper  to  nickel  silver  with  cadmium,  nickel 
or  silver  plated  finishes  as  required.  Plugs  mate  with  an  equally 
diverse  line  of  JOHNSON  jacks,  the  inside  diameters  of  which  are: 
.104",  .122",  .169"  and  .277". 

por  connector  applications  requiring  positive,  low  resistance 
'  contact  with  high  current  carrying  capacity,  economy  and  long 
life,  choose  JOHNSON  "banana"  plugs  and  jacks. 

^ther  JOHNSON  connectors  include  both  insulated  and  non- 
insulated  tip  jacks  and  plugs.  Nylon  tip  jacks  and  multiple 
wire  connectors.  We  will  be  pleased  to  quote  on  your  connector 
requirements. 


JOHNSON 
G^nfot 
Products 
Catalog  973-49 
is  yours  on 
roquost 


E.  F.  JOHNSON  CO.,  WASECA,  MINN. 


FIG.  1'  -Schematic  diagram  of  control 
circuit 
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LOOKING  FOR  TROUBLE 


f 

•V. 


This  is  an  aircraft  scale  model  in  free  flij;ht.  Its 
flight  characteristics  are  being  accurately  tested  —  the 
information  being  picked  up  by  a  subminiature  poten¬ 
tiometer  which  IS  smaller  than  your  thumbnail! 

Developed  by  Bendix  Pacific  to  measure  wing  de¬ 
flection,  this  potentiometer  has  proved  an  important 
factor  for  the  Douglas  Aircraft  Company  in  making 
practical  free  flight  testing  of  scale  models  —  a  program 
which  has  substantially  reduced  the  cost  and  time  of 
obtaining  precise  aerodynamic  information. 

This  company's  leadership  in  airborne  electronics  is 
attested  by  the  great  number  of  Bendix-Pacific  elec¬ 
tronic  units  efficiently  serving  vital  functions  in 
present-day  aircraft  and  guided  missiles.  Bendix-Pacific 


standard  telemetering  assemblies,  radar  equipment, 
radio-control  systems  and  electronic  servo  components 
are  recognized  for  their  advanced  design,  ultra- 
compactness  and  reliability.  - 

Your  company,  too,  can  profit  from  the  many 
years  of  diversified  experience  built  into  every  piece 
of  electronic  equipment  bearing  the  Bendix-Pacific 
nameplate. 

You  are  invited  to  write  for  a  free  copy  of  the 
booklet  illustrating  Bendix-Pacific  developments. 


nPacipe  Diction 


CHICAGO  TRANSFORMER 


DIVISION  Of  fSSfX  Wl»[  COlfPO/fATION 


3501  ADDISON  STREET  •  CHICAGO  18,  ItLINOIS 


Advertisers 


There  are  a  g<M>d  many  adver¬ 
tisers  using  ELECTRONICS 
who  should  also  be  advertising  in 

NUCLEONICS. 


Particularly  in  instrumentation 
and  lalmratory  equipment,  there 
is  a  cross-over  ol  use  in  the  elec¬ 
tronic  and  in  the  nuclear  held. 

But,  there  is  very  little  cross¬ 
over  in  the  subscriber  lists  of  the 
two  publications  — a  matter  of  a 
few  percentage  points. 

It  is  quite  possible  that  you  are 
doing  an  effective  presentation  of 
your  products  and  abilities  in  this 
excellent  issue,  but  are  missing 
such  presentation  before  one  of 
the  fastest  growing  fields  in  the 
country’s  history  — the  held  of 
atomic  energy. 

The  sales  representatives  of 
ELECTRONICS  are  also  the  sales 
representatives  of  NUCLEONICS. 
They  have  much  evidence  pointing 
to  the  opportunities  in  this  great 
NEW  field.  ,\sk  them  to  show  you 
what  your  potentials  can  be. 


A  MrCraw-Hill  Publication 
330  West  42nd  St. 

New  York  36,  N.  Y. 
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.  says  Resistance  Products  Company,  of  Harrisburg,  Pennsylvania 


^hi$  company  produces  precision  wire-wound 
resistors  of  utmost  stability  for  electronic  equipment  used 
by  the  Armed  Forces  and  for  makers  and  users  of  test  instru¬ 
ments,  meters,  and  scientific  apparatus  of  various  types. 
The  vital  accuracy  of  much  important  equipment,  therefore, 
is  very  dependent  upon  the  quality  of  the  resistors  coming 
off  the  production  lines  of  Resistance  Products  Company. 

In  view  of  this,  Driver-Harris  is  particularly  gratified 
to  have  Resistance  Products  state:  “Reflecting  our  experi¬ 
ence  with  Driver-Harris  alloys  is  our  large  use  of  Karma 
wire.  Currently,  we  are  employing  Karma  for  numerous 
critical  applications  where  utmost  stability,  together  with 
high  resistivity  and  low  temperature  coefficient  of  resistance. 


is  requisite.  Onuistently  txctUtnt  results  are  being  obtained. 
We  have,  in  fact,  used  Karma  with  outstanding  success  ever 
since  its  introduction  several  years  ago.  It  is  our  belief  the 
development  of  this  alloy  constitutes  a  maior  forward  step." 

Karma*  is  ready  to  serve  you,  too;  as  are  world- 
famous  Nichrome*  and  Nichrome  V,  and  over  80  other 
alloys  developed  by  Driver-Harris  for  the  electrical  and 
electronic  industries.  We  feel  confident  that,  like  Resistance 
Products  Company,  you’ll  realize  exceptional  advantages 
by  putting  one  or  more  D-H  alloys  to  work  for  you.  Let  us 
have  your  specifications.  We'll  gladly  make  recommenda¬ 
tions  based  on  your  specific  needs  and  have  our  engineer¬ 
ing  department  help  you  obtain  best  results. 


•T.M.  tag.  u.  i.  rat.  oa. 


KARMA*  and  worid'fomovs  Nlcliroai^ 

or*  manufoctvrad  Of>ly  by 

Driver-Harris  Company 

HARRISON,  NEW  JERSEY 

UANCHIS:  Ctilcoe*,  Oeirnit,  Cleveland,  let  Angeles,  Sen  Ftencisce^ 
In  Conodai  The  •.  GRCBdNG  WIRC  COMPANY,  Ud^  Homillon,  Ontario. 


MAKERS  OF  THE  MOST  COMPLETE  LINE  OF  ELECTRIC  HEATING,  RESISTANCE,  AND  ELECTRONIC  ALLOYS  IN  THE  WORLD 
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We  get  CONSISTENTLY 

CAVCLLCni  nCSULIS 

with  D-H  ALLOYS 


CARLISLE,  PENNSYLVANIA 


ELECTRONS  AT  WORK 


(continued) 
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rent,  the  vnltage  from  this  plate 
to  ground  is  reduced  by  the  voltage 
drop  across  R,.  At  this  time,  D, 
and  R,  do  not  have  sufficient  voltage 
across  them  to  allow  ionization  of 
Da.  Therefore,  the  resistance  of  D, 
approaches  infinity  and  the  grid 
of  V,  is  essentially  disconnected 
from  the  plate  of  Vi. 

When  the  right-hand  grid  of  the 
multivibrator  holds  this  portion  of 
the  tube  at  cutoff,  the  current  drawn 
by  the  plate  is  so  reduced  that  the 
voltage  drop  across  R,  is  negligible. 
The  voltage  between  the  plate  and 
ground  becomes  large  enough  to 
ionize  D„  causing  current  to  pass 
through  R,  and  develop  a  voltage 
drop  across  it.  This  voltage  is  ap¬ 
plied  to  the  grid  of  W 

Either  cathode  bias  or  bleeder 
bias  may  be  applied  to  T,  without 
the  use  of  a  negative  bias  supply 
to  operate  the  tube  in  the  negative 
bias  region. 

In  one  application,  the  circuit 
was  used  to  control  an  artificial  res¬ 
pirator  having  a  cycling  range  of 
5  to  40  cycles  per  minute. 

This  material  was  abstracted 
from  an  article  by  John  Degelman 
which  appeared  in  the  November, 
1951  issue  of  The  Review  of  Scien- 
j  tific  Inutruments,  page  847. 


•  Gears  are  the  motivating  force  in  such  units  as  highly  sensi¬ 
tive  instruments,  fishing  reels,  timers,  tuning  devices,  or  gear 
reducers.  The  smooth  operation  and  often  the  success  of  these 
units  depends  on  the  quality  of  gears  used. 

•  Quality-made  gears  reflect  the  ability  and  experience  of  their 

maker.  In  turn,  they  also  reflect  the  reliability  of 
the  unit  in  which  they  are  installed. 


Keiiiole-Control  Television 
('amera 

Telecasts  from  dangerous  areas  or 
from  places  inaccessible  or  incon¬ 
venient  for  camera  crews  is  possible 
by  means  of  a  remote-control  sys¬ 
tem  for  use  with  a  full-sized  four- 
lens  camera.  The  technique  and 
equipment  are  developments  of 
General  Precision  Laboratory,  Inc., 
Pleasantville,  N.  Y. 

The  new  unit  can  be  operated  un¬ 
attended  from  a  point  1,000  feet 
away  with  all  the  scope  of  a  camera 
run  by  an  operator  in  a  studio.  Any 
of  the  four  lenses  may  be  swung 
into  action  and  focused  instantly 
for  short  or  long-distance  shots. 

The  system  consists  of  a  four- 
lens  image-orthicon  camera,  a  pan 
and  tilt  pedestal  and  a  remote-con¬ 
trol  box.  The  camera  and  pedestal 
are  linked  by  cables  to  the  control 
box.  Sync  generator,  camera  con¬ 
trol  unit  and  power  supply  are  con¬ 
nected  in  normal  positions  in  the 
I  chain. 
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MODEL  479  TV-FM 
SIGNAL  GENERATOR 


NET  $263.62 


— ^  if  th«  pf«ci«iofl  Ofid  ••Afitiv 

ify  d*Mond«d  in  this  •■octin^  w^rh. 

AM  OSCILLATOR 

•  3.5  !•  350  Me,  Sn  thr««  bonds. 

•  30%  inodwlot^,  or  wnmodwiotod. 

•  VisMol  indicotion  of  boot  froq. 

PM  OSCILLATOR 

O  3  fo  350  AAc  in  two  bonds. 

•  Swoop  width  Yorioblo  to  t5  AA«. 

•  Swoop  roto  60  cps. 

•  Crystol  colibrotor  —  5  AAc  +  0.05% 

•  Audio  osciltotor  »  400  cps. 


MODEL  276  OSCILLOSCOPE 
CALIBRATOR 


NH  $28.91 

—  includot  six  el* 
tornoto  noutrol 
twitch  positions 
fot..  instont  soloc* 
l«op  of  view  or 
colibroto. 

VOLTAOC  RANOIS 

•  (MSi  0-.M/.*/J.4/*/34/90. 

•  «AK,  0-.S/1.2S/S/12.S/S0/I25. 

•  KAK.TO-KAK:  0-1/2. S/IO/2S/IOO/2M. 


£3  Hhm 


MODEL  260  SET  TESTER 


ST 


NET  $38.17 

—  with  tho  fo* 
moos  Simpson  50* 
microomporo  mo* 
tor  movomont. 


•  30,000  ohms/ volt  DC,  1,000 


•  VoH  ronfos  (AC*DC)f 
0*3.5/10/50/350/1000/5000. 

•  Amporos  (DC);  10. 

•  Milliemporos  (DC):  0*10/100/50o. 

•  Microomporos  (DC)t  KM. 

•  Ohms:  0-3,000/300fc/30  Moos. 

•  Ohms  midscolot  13/1300/130,000. 

•  Dll  —  13  to  *f  55  (5  ronpos). 
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''INSTRUMENTS  THAT  STAY  ACCURATE" 

8* 

Radio  Shack,  New  England's  oldest  and  larg- 
est  distributor  of  industrial  electronic  equipment, 
carries  the  complete  line  of  Simpson  test  and 
measuring  equipment  and  panel  meters  IN 
STOCK.  Write,  wire,  or  telephone  your  order 
for  immediate  delivery  anywhere  in  the  world. 


MODEL  476  MIRROSCOPE 


r 

0 

0 

Q 

o 

0 

o  0 

O 

0  ^ 

0 

o 

tl 

NET  $175.91 

~  with  rocostod 
scopo  foco  pro* 
sontod  in  o  piir- 
ror  thot  con  bo 
sot  to  tho  most 
convoniont  onplo, 
compMoty  olim* 
inotinp  roloctions 
from  bonch  liphti. 
Usos  only  ^  x 
I*'  of  bonch  spoco. 

•  Vort.  diroct  sonsitivity  —  13  v  rms/in. 

•  Vort.  omp.  sonsitivity  ~  30  mv  rms/in. 

•  Horii.  diroct  sonsitivity  .  14  v  rms/in. 

•  Horii.  omp.  sonsitivity  31  mv  rms/in. 

•  Vort.  omp.  within  3  Dt  30  to  300,000  cps. 

9  Swoop  froq.  15  to  60,000  cps. 


MODEL  303  VACUUM  TUBE 
VOLT-OHMMETER 


NET  $57.57 


with  tho  monwfoc* 
torors  of  rodio 
ond  TV  oqoipmont. 

9  VolH  (AC  DCI;  9*1.3/13/60/300/1300. 

9  Volts  (AP1<  0*1.3/13/60.  flot  from  35 
cyclos  to  KM  he. 

9  Ohmsi  0*1.000/100.000/1  lAof/IOMofs/ 
1000  Moos 

9  Ohms  midscolot  10/1000/10.000/100,900 
/10  Mops. 

9  DC  probo  with  1  AAop  Isolotinp  rosistor. 

9  DOi  —  30  to  -f  63.  in  5  ovorloppinp 
Kotos. 

9  0olority*rovorsinp  switch. 

9  Inpot  it  10  AAops.  for  oil  ronpos. 

9  Inpot  Z  (with  coblo)i  nppfoo.  300  mmf 
shontod  375li. 

9  Zoro*contor  potvonomotor  for  M  dH* 
criminotor  oltpnmont. 


The  world’s  finest  in-stock  industrial  electronics  parts  catalog  —  in  a  new 
200-page  1953  Edition  just  published  —  is  yours  for  the  asking!  Write  on 
your  company  letterhead,  or  use  this  coupon. 

Radio  Shock's  catalog  ia  COMPLETE  from  AMPEX  to  ZEPHYR.  Over 
23,000  listings  of  components  and  equipment,  plus  details,  pictures,  lowest  net . 
prices.  Separate  indexing  of  products  and  manufacturers.  Full  JAN  data!  This 
is  the  preferred  buying  and  reference  guide  for  engineers,  designers,  P.  A.’s, 
schools,  civil  defence,  government,  service  agencies.  Wnte  TODAY  for  your 
FREE  copy! 

PLIASI  RUSH  THI  1913  RADIO  SHACK  CATALOO  TO: 


lodio  Shock  Cerp.,  167  Woihinglon  St.,  Boiten  I,  /Mats.  Dapl.  C-9 


RADIO  SHACK 

CORPORATION 

167  Washington  St.,  Boston  8,  Moss. 


1 


1 


I 


THOMAS  &  SKINNER  Steel  Products  Company 

1120  East  23rd  Street  •  Indianapolis,  Indiana 


THIS  riLLOW  IS  TtAIStD  IN  YOU!  lUSINSSS.  HU 
OMiii  daty  U  to  travel  the  coantry  and  world 
—  peaotraiing  the  planii,  laboratories  aad  aua* 
aiement  eooneiU  •  •  •  reporting  back  to  yoa 
every  significant  innovation  in  technology,  sell* 
ing  tactics,  aunagement  strategy.  He  fancUons 
as  year  all«eoeing,  albbearing,  albreporting 
bnsiness  coausanications  system. 


Thomas  &  Skinner  can  now  give  you 
intricate  shapes  in  PERMANENT  MAGNETS 
with  tolerances  often  as  close  as  +.005  * 
without  grinding  or  finishing 


THI  MAM  Wt  HKAN  IS  A  COMPOSITt  .1  tbc  .di- 
lorUI  lUC  of  this  BuguiDO.  For,  olnrioMlj,  do 
one  iodWidaal  coold  ever  iceotplith  sach  a 
TStl  basincH  nnrs  Job.  It’s  the  reoall  al  aaay 
qaalified  men  of  dWersiSed  and  specialised 
talents. 


The  costly  headaches  and  limita* 
tions  of  loose  tolerances— which 
have  vexed  the  engineer  with  varia¬ 
tions  of  1/32*  in  permanent  mag¬ 
net  design  — have  been  virtually 
eliminated  by  Thomas  &  Skinner, 
i  specialists  in  magnetics  for  more 
:  than  half  a  century, 
i  Now  your  engineers  can  specify 
the  intricate  casting  shapes— with 
sharply  defined  relief— which  in  the 
past  have  been  too  difficult  or  too 
expensive  to  produce.  Through  rad¬ 
ically  new  techniques,  Thomas  & 


Skinner  permanent  magnets  are  cast 
with  such  close  precision  that  little 
or  no  grinding  and  finishing  is  re¬ 
quired  for  dimensional  accuracy. 

Call  in  a  Thomas  &  Skinner  en¬ 
gineer-let  him  work  with  your  own 
development  specialists — learn  how 
your  permanent  magnet  problenis 
of  close  tolerances  and  intricate  de¬ 
signs  may  be  solved  by  the  new 
Thomas  &  Skinner  technique- 
now!  Write  today— ask  for  the  new 
Thomas  &  Skinner  Permanent  Mag¬ 
net  Bulletin,  No.  131. 


AH*.  THW'S  ANOTHB  SIM  TO  THIS  “cOMfOSITC 
MAH,’*  uotbOT  complete  newt  tenrice  wbieb 
complementt  ibe  editorial  lection  of  ibis  ma,i- 
sine  —  tbe  adTertiiing  pt|et.  It’s  been  taid  tbal 
in  a  bntineaa  pnblication  ibe  edilorial  pagea 
tell  “bow  Ibojr  do  it“  — “tbey”  being  all  tbe 
indnttrT’t  front  line  of  innoralort  and  impro*- 
ert— and  tbe  adtertiaing  pages  tall  “with  wbat.“ 
Each  itane  nnfoldt  an  indntirial  caposition  be¬ 
fore  yon  —  giving  a  ready  panorama  of  ap-le- 
date  tools,  malerialt,  eqaipaaent. 


SUCH  A  “mah”  is  on  tovb  rATBOix.  Be  sare  to 
“lialea“  regularly  aad  carefnlly  to  tbe  practieal 
bosinom  InformatioB  bo  gatbers. 


of  uniformity  preferred  by  the^teied 
services.  Quality  Control  is  a  whole  sc^s 
of  exacting  tests  and  inspections  whicli' 
point  the  way  to  better,  more  dependable 
tubes  — sturdier  both  mechanically  and 
electrically.  Ruggedized  Tubes  we  call 
them. 

The  ruggedized  feature  embodied  in 
Tung-Sol  Tubes  for  radio,  TV  and  spe¬ 
cial  industrial  applications  means  top  per- 
fonnance,  longer  and  more  efficient  serv¬ 
ice  life,  plus  lowest  maintenance.  So,  for 


Four  Tung-Sol  Eloctron  Tubot  receive 
a  terrific  jolt  as  the  heavy  steel  battering 
ram  smashes  against  the  movable  table  on 
which  they  are  mounted.  With  an  acceler¬ 
ation  up  to  one  thousand  times  the  pull  of 
gravity,  this  testing  machine  can  give 
tubes  a  wicked  beating. 

Like  other  manufacturers,  Tung-Sol  is 
producing  its  share  of  defense  require¬ 
ments  and  it  is  vigorous  Quality  Control 
procedures  such  as  this  which  give  Tung- 
Sol  Tubes  the  exceptionally  high  degree 


whatever  purjvose  you  use  electron  tubes, 
you’ll  find  greater  satisfaction  with 
Tung-Sol  Tubes  and  Tung-Sol  Service- 

Write  for  sales  or  engineering  informa¬ 
tion,  or  for  the  name  of  the  Tung-Sol  dis¬ 
tributor  nearest  you. 

TUNG-SOL  ELECTRIC  INC,  Newirk  4,  N.  J. 
Sales  06Scct:  Atlanta  •  Chicai^  •  Cuhrer  City 
Dallas  ■  Oenver  ■  Detroit  ■  Newark 


The  four  tubes  are  mounted  in  different  positions  to  determine 
stability  in  all  directions.  Each  tube  is  wired  to  a  control  panel 
where  any  electrical  damage  is  recorded  by  indicator  lights. 


TUNG-SOL  ELECTRON  TUBES 

RUG  G  ED  I  ZED  for  Rugged  Service 


Tung-Sol  makes  AU'Olats  Sealed  Beam  LAmpt,  Miniature  Lamps,  Signal  Flashers,  PicturcTubes,Radioi,'TVandSpecial  Purpose  Electron  Tubca* 
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When  you  cannot  see  inside  the  product 


ELECTIONS  AT  WORK 


(continued) 


company’s  standard  cameras  are 
provided  with  remote  control  of  iris 
from  the  camera  control  unit. 

A  simplified  remote-control  de¬ 
vice  for  lens  change  and  focus  is 
available  already  in  normal  studio 
or  field  operation  but  with  the  new 
sy.stem,  all  camera  functions  are 
centered  at  the  control  point  for 
remote  operation. 

The  improved  system  used  in  the 
remote-control  pan  and  tilt  pedestal 
is  similar  to  that  u.sed  for  focus 
control.  For  example,  when  the  tilt 
handle  is  moved,  a  potentiometer  is 
also  moved.  The  potentiometer  has 


to  look  “inside”  the  manufacturer 


Magnet  wire  cannot  be  judged  by  externals.  Hidden  manufacturing 
variables  quickly  show  up  in  the  winding  room  ...  on  the  test  rack 
...  or  out  in  the  field. 

Producing  magnet  wire  of  much  better  than  usual  quality  . . .  especially 
in  the  finer  gauges  ...  is  Wheeler’s  specialty.  We  invite  users  of  this 
product  .  .  .  whether  large  or  small  ...  to  look  inside  wheeler  and 
see  for  themselves  what  we  have  to  offer.  Briefly,  here  is  what  you 
will  find: 

A  division  of  The  Sperry  Corporation,  with  all  that  means 
in  background,  up-to-the-minute  facilities,  excellent  engineering 
and  precision  manufacturing  standards. 

Production  “under  one  rooP  and  under  one  control,  from 
copper  wire  drawing  to  final  insp)ection. 

Latest  equipment  for  applying  Formvar,  Dipsol  (liquid 
Nylon)  and  other  modern  insulation  coatings  as  well  as  all 
types  of  natural  and  synthetic  yam  insulation. 

Complete  specialized  enameling  department. 

Comprehensive  design  engineering  and  manufacturing 
facilities  for  production  of  wire  wound  components,  from  basic 
coil  to  completed  transformers  and  related  equipment. 

If  you  are  looking  for  a  Dependable  source  with  better  than  ordinary 
ability  to  help  you,  get  in  touch  with  us. 


Maximum  pan  to  riqht.  of  now  pan^ond- 
lilt  podoitol.  Total  pan  It  2S0  dtq 


about  200  volts  across  it  at  60 
cycles.  The  wiper  picks  off  a  por¬ 
tion  of  this  voltage,  representing 
an  error  voltage  when  compared 
with  an  answering  potentiometer 
on  the  tilt  head  of  the  pedestal,  and 
feeds  it  to  an  amplifier  containing 
push-pull  6L6’8.  The  output  is 
transformer-coupled  to  a  servo 
suitably  geared  to  drive  the  tilt 
section  of  the  pedestal.  The  pan 
arrangement  is  similar. 

The  unit  may  be  shifted  in¬ 
stantly  to  any  of  six  preset  posi¬ 
tions  by  pushing  a  button  at  the 
control  station.  This  allows  the 
six  positions  to  be  predetermined 
before  a  telecast  and  then  selected 
instantly  at  appropriate  times  dur¬ 
ing  the  actual  program. 

Rate  control  of  pan  and  tilt  is 


WHEELER  A  MAGNET  WIRE 


AND  WIRE  WOUND  COMPONENTS 
THE  WHEELER  INSUlAnO  WIRE  CO.,  INC.,  1101  EAST  AURORA  ST.,  WAnRBURV  20,  CONN. 
DIvitien  a.’  Th*  Sperry  Corporation 
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Giant*  7. inch  caihodc>ray  tube. 
Direa-couplcd,  3‘Stase,  push-pull,  verti¬ 
cal  and  horieontaJ  amplifiers. 
Frequency-compensated  and  voltage  cali¬ 
brated  attenuators  on  both  amplifiers. 

A  set  of  matched  probes  and  cables. 
Panel-KHirce  of  3  volts  peak-to-peak  cali¬ 
brating  voliaite. 

Identical  vertical  and  borizonial  amplifiers 
vtrith  equal  phase-shift  characteristics. 
Retractable  lisbt  shield  for  convenience 
and  visibility. 

New  grttn  graph  screen  with  finely  ruled 
calibrations. 

Magnetic  metal  shield  enclosing  CR  tobe 
to  minimixe  hum-pickup  from  stray  fields. 

SPffOFICATIONS— 

Deflection  Sensitivity:  10  rms  millivolts 
per  inch. 

Frequency  Response:  Flat  within  -2  db 
from  dc  to  300  kc;  within  -6  db  at  1  Me 
useful  response  beyond  2  Me. 

Input  Resistance  and  Capacitance:  10 
megohms  and  9-3  uuf  sirith  low-capacitance 
probe. 

Square-Wave  Response:  Zero  tilt  and  over¬ 
shoot  using  dc  input  position.  Less  than 
2%  tilt  and  overshoot  using  ac  input 
position. 

Linear  Sweep:  3  to  30.000  cps  with  fast 
retrace. 

Trace  Expansion:  3  times  screen  diameter 
in  verticij  and  horizontal  axis,  with  3 
times  centering  control. 

Size  13H"  h,  9"  w,  16H”  d.  Weight  only 
31  pounds  (approx.). 

ADVANCfO  SWffP  FAaunU— 

Preset  fixed  sweep  positions  for  vertical 
and  horizontal  television  waveforms. 
Positive  and  negative  syncing  for  easy 
lock-in  of  upright  or  inverted  pulse 
waveforms. 

60-cycle  phase-controlled  sweep  and  syn¬ 
chronizing. 


Cnmplete  with  direct  probe.  lO-meoehin  lew* 
cepecitafice  probe,  end  ground  coMo. 


Built  for  laboratory,  factory,  or  shop  use,  the  WO-56A  combines  the 
advantages  of  high-sensitivity  and  wide-frequency  range  in  a  rery  small 
instrument  with  a  large  cathode-ray  tube. 


Designed  with  the  user  in  mind, 
this  new  ’scope  can  be  depended  upon 
to  provide  sharp,  bright,  large,  and 
accurate  pictures  of  minute  voltage 
waveforms  over  the  entire  useful  sur¬ 
face  of  the  CRT  screen. 

The  direct-coupled  amplifiers  are  pro¬ 
vided  with  ac  positions  so  that  measure¬ 
ments  can  be  made  with  or  without  the 
effects  of  any  dc  component. 

Square-wave  reproduction  is  excellent, 
whether  the  application  is  low-frequency 
TV  sweep-alignment  or  observation  of 
high-frequency  steep-fronted  sync  and 
deflection  waveforms. 


The  excellent  linearity  and  fast  retrace 
of  the  sweep  or  time  base  are  functions 
of  the  Potter-type  oscillator  and  the  un¬ 
distorted  reproduction  of  the  sawtooth 
by  the  wide-hand  horizontal  amplifier. 
The  preset  fixed  positions  provide  rapid 
switching  between  vertical  and  horizon¬ 
tal  waveforms  in  TV  circuits. 

Truly,  the  WO-)6A  is  a  most  useful 
and  practical  instrument  for  everyday 
work  in  the  fields  of  television,  radio, 
ultra-sonics,  audio,  and  a  wide  array  of 
industrial  applications. 

For  details,  see  your  ICA  Distrtbuter, 
or  write  RCA,  Commercial  Engineering, 
Section  1X42,  Harrison,  N.  J. 


RADIO  CORPORATION  of  AMHeRICA 


mr  KQmiMtam 
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under  strain 


in  limited  space 


for  line  adjustment 


in  inaccessible  places 


FOR  CRITICAL  ANALYSIS 

DL  %u, 

LO-C  OSCILLOPROBE 


NON  CIRCUIT  LOADING  OR  DETUNING 
To  Complement  Your 

WIDEBAND  OSCILLOSCOPE 


•  C  Input  <2nnf  (Less  than  1/5  that 
of  conventional  probes) 

•  R  Input  -  5  meg.  ft  (minimizing 
loading  of  circuit  under  test) 

•  5  TIMES  the  overload  ability  of 
usual  cathode  follower 

'OTHER  PRODUCTS 

•  Hl-V  LO-C  Oscilloprobe  *  ’9  "’^ps  insures  accurate 

(for  measurements  to  15  k.v.)  display  of  fast  rise  time  pulses 

•  Wideband  Lab  Oscilloscope  «  o  i  -j  a  . . 

(duel,  equol  phase  Amplifiers)  ^  *'“96  video  Amplifier  included 

•  Portable  Test  Oscilloscope  _ _ 

For  complete  details  writ* 


COILS 


Sto  exact  specification 
for  every  requirement 

/  ^  4,  \ 


QUALITY  BUILT  COILS  FOR  RADIO,  FM, 


TV  AND  GOVERNMENT  APPLICATIONS 
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...use  genuine 

allenOhead 

socket  screws  and  keys 


Class  3*fit,  qualify  coafrolled 
uniformity  and  strength,  wide 
range  of  standard  sizes. 


tin 


HIM 


Sold  only  thru  leading 
INDUSTRIAL  0  I  $ T R I B U T O R S _ 

ALLEN$^ 

Hertford  2,  Connecticut.  U.  S.  A.  '  / 


Uniform  high  quality,  fast  delivery  and  low  cost  have  made 
Fugle-Miller  coils  the  choice  of  many  leading  manufac¬ 
turers  in  the  radio  and  electronics  industry.  All  types  are 
supplied  including  Universal,  Bank  Wound,  Universal 
Progressive  and  solenoid  coils.  JAN  specifications  are  our 
specialty.  Call,  wire  or  write  today  for  prompt  quotations. 


FUGLE-MILLER 

LABORATORIES 

MAIN  STREET,  METUCHEN,  NEW  JERSEY 

Telephone:  Metuchen  6-2245 


Here's  Why 

1.  Highest  Retentivity  of 
any  material  known. 

2.  Very  high  stability  — 
1  part  in  5000. 

3.  Capacity  Tolerance  as 
low  at  1/20  of  1%. 

4.  Insulation  Resistance 
- 10000  Megohms  per 
AAFD. 

5.  Power  Factor  —  .0001. 


For  Use  In 

.  .  .  Computors 
.  .  .  Servomechanisms 
.  .  .  Radiosondes 
.  .  .  Nuclear  Instruments 
.  .  .  Van  de  Graff 
Generators 

.  .  .  Pulse  Applications 
.  .  .  X  Roy  Equipment 
.  .  .  High  Voltage 
Applications 
.  .  .  High  Frequency 
Amplifiers 


Serving  Electronic  Engineers  Since  1928 

Dumont  mectric  corp. 

30C  Dychmon  Street,  New  Yeric  34,  N.  Y.  «Teleptiene  lOrroine  9-2800 


L  owcM  NOW  Mm  somi  useams 

lOrmMwtttttNt  MMSMSImt 

iMMilVIlm  *iaT«S.ir 


SALES  lEPIESENTATIVES 

MWMSt  SMB  ce  ««ur  L  MUM  MCtnrr  SMU  Ml  MCMW  S  CO  CIM  *.  STOW 

M  NmmM|.  tnteMMmSw  ISe7*nlS«meiSn  r«tSMk.Mmu(  IIKSr.enltniee 

I.  OmiaMLaii*  Ckcips;.  M  ItniMli.  UKlNtiii  lMem)Ht.CMI. 


CbwihsA, 

DUMONT 


Chzhiswomu 


Pol  V si  VI* 


dUqklif^ 

StahliL 


•I  n 


AVAILABLE  UP  TO 
60,000  VOLTS  IN 
TUBULAR  SHAPE 
OR  METAL  CANS 
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ELICTRONS  AT  WORK 


(continued) 


We  con  supply  fhc  design  you  wont, 
the  accuracy  and  quality  you  must  have 
at  a  mass-production  cost' 


Also  makers  of: 


EDGt-UOHnD 
DIAU  AND  MNEiS 

locton  process 


POWDERS 

l•l•visioll  tub*  ond 
colhodo-ray  tub* 


RADIOACTIVE 

rolu 

(olpho-roy  ioniiotion 
sourcos) 


.  .  .  with  nonluminous,  fluorescent, 
self-luminous,  phosphorescent  markings 


RADIUM 
LOCATORS 
pondonts,  lonsos, 
buttons,  screws, 
morkers 


LUMINOUS 

RETICUS 

and  other  specialties 


UNITiD  STATES  RADIUM  CORPORATION 

535  Pport  SlTMt  Ntw  Y«rfc  7.  N.  Y. 


I  Remoto-cniitrol  box  ehowiisq  buHosu 
and  xcrow-diiTor  adliutmonU  ioi  eix 
I  preeet  poiltione.  With  this  unit,  oporaler 
I  conIroU  pan  and  tUt,  lens  soloction  crad 
I  locus.  Iris  control  Is  irons  camera  con¬ 
trol  unit 


provided  by  simply  disabling:  the 
answering  or  null-seeking  poten¬ 
tiometers.  Constantly  increased 
control  voltage  results  in  increased 
rate  of  movement. 

One  of  the  first  projected  uses 
for  the  camera  system  is  for  round¬ 
table  discussions.  The  unit  may  be 
installed  with  the  pedestal  on  the 
floor  and  the  camera  projecting 
through  an  opening  in  the  center 
of  the  table.  Use  of  the  six  pre¬ 
set  positions  would  make  it  pos¬ 
sible  to  switch  to  any  one  of  six 
speakers  instantly. 


Synthetic  and  Integrated  Mica 

Integrated  Mica  is  being  made  in 
two  forms  by  the  Integrated  Mica 
Corp.  of  Woodmere,  N.  Y.  One  of 
these  is  made  by  splitting  up  ordi¬ 
nary  mica  waste  into  flakes  less 
than  four  microns  in  thickness.  If 
,  the  surfaces  of  the  flakes  are  not 
!  marred,  the  flakes  can  be  made  to 
I  hold  together  to  form  a  solid  sheet 
without  using  a  binder. 

Synthetic  mica  has  also  been 
made  in  sheets  as  much  as  fifty  feet 
long.  Synthetic  mica  may  be 
treated  in  the  same  manner  as 
natural  mica  and  has  the  additional 
advantage  of  being  reactive  to  heat. 
When  heat  and  pressure  are  ap¬ 
plied,  the  mica  sinters  and  a  strong 
porous  sheet  can  be  obtained.  If 
<  the  temperature  is  carried  to  the 
1  melting  point,  the  mica  recrystal- 
I  lizes  and  a  transparent  sheet  can 
^  be  made. 
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APPROVED  105®C 


APPROVED  90°C 


APPROVED  80®C 


JM-C-76  WIKS 

80*-90*-10S*C  ^ 

HOOK-UP  Witt  ’ 

niElMD  Witt  m  (ABIE 
REXIBIE  CORDS 
COAXIAL  UBIE 
TELEVISION  LEAD  IN  CABLE 
GAS  TUBE  HIGH  TENSION  CABU 
OIL  BURNER  IGNITION  CABU 
BLASTING  WIRE 
THERMOSTAT  (ABU 
BEU  AND  OFFIU  WIRE 
TW  BUILDING  AND  FIXTURE  WIRE 


ci»*VS^ 


All  Chester  wire  and 
.  ^  cable  features  the  extra  de- 

^  ^  A-  pendability,  long  service  life  and  easier 

working  qualities  of  plastic  insulation.  Their 
tough,  impervious  plastic  coats  provide  maxi¬ 
mum  immunity  to  abrasion,  weather,  oil  and  most 
chemicals.  They  are  smooth,  pull  through  con¬ 
duit  with  minimum  effort  and  present  a  fine 
appearance  in  exposed  locations. 

There’s  a  Chester  single  or  multi-conductor  wire 
or  cable  for  practically  every  indoor  or  outdoor 
requirement  including  many  special  construc¬ 
tions  for  the  electrical,  electronic,  TV,  radio, 
telephone  and  other  industries.  Why  not  write 
today  for  full  information? 


WrMa  toaay  tar  y««r 
Itm  tofy  •!  Hm  Chattar 
Wir*  aita  Cabta  cata- 
lof.  A  coaptata  e*Ma 
ta  ptatHc  coraraJ  wira 
aad  cabla  far  aaary 
alatfraala  aa4  aiacfrkal 
aaalUaliaa.  Plaaia 
aaaratt  ia^alriai  •• 
'.oaipaay  laWarfiaaS. 


TV  LEAD-IN  WIRES 


SHIELDED^"""^ 
WIRES  &  CABLES 


COMMUNICATION 
WIRES  &  CABLES 

SPECIAL  WIRES  &  CABLES 
TO  SPECIFICATION 


Tested  and  approved 

-FOR  SAFETY  AND  DEPENDABILITY  BEYOND  SPECIFICATION 


manufacturers  of  ouauty  wire  and  cable  for  every  electrical  and  electronic  requirement 
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Production  Techniques 


OTHER  DEPARTMENTS 
featured  in  this  luue: 


Edited  by  JOHN  MARKUS 


Vacuum  Uitoi  ior  Cathod*  SImtm _ 

Adding  Mochlna  Sp«*d*  Innpacilon  oi 

CotkodM  . 

Cathod*  Spray  Mochin*  Umi  Endl*ia 
Track  and  Automatic  Spray  Guru.  . 
High-Spoad  Tachniqu*  lot  Winding 

Tub*  H*at*r*  . 

Holdan  ior  H*at*n . 

Coax  Shiold  Cuttor . 

L*ad-Pr*ionnlng  Tool  . 

Soldoring  Fum*  Duct . 

Stocking  Cothod** . 

Twinload  Stripper  . 

Welding  Small  Parts . 


Filament  Tabbing  Machine . 

Inspecting  With  Ultroriolet . 

Multimeter  Tester  . 

Pin-Soldering  Setup . 

Tub*  Assembly  Setup . 

Paper  Cups  ior  Cathodes  . 

Moth  Balls  ior  Silver . 

Tot*  Boxes  . 

Chassis  Protector . 

Spraying  Small  Parts  in  Tumbling 

Cage . 

Fiber  Cops  Prevent  Shorts  to  Chossis 
Stirring  Chemicals  . . 


Electrons  At  Work 

New  Products - 

Plomts  and  People. 

New  Books  . 

Backtalk . 


Vacuum  Lifter  for  Cathode  Sleeves 


Racks  for  supporting  and  masking  spaced  the  same  distance  apart  as 
the  cathode  sleeves  of  tubes  during  the  grooves  in  the  spraying  racks, 
spraying  of  an  electron-emitting  Bottoms  of  grooves  are  round  for 
oxide  coating  are  loaded  with  spe-  round  sleeves,  and  have  a  saw-tooth 
daily  designed  vacuum  lifters  in  the  shape  for  flat  sleeves.  Two  holes  in 
Emporium,  Pa.  plant  of  Sylvania  each  groove  run  into  the  vacuum 
Electric  Products  Inc.  With  this  chamber  of  the  lifting  head,  to  pro¬ 
technique,  up  to  25  sleeves  at  a  time  vide  the  suction  needed  for  holding 
can  be  picked  up  from  a  tray  and  a  sleeve.  A  Micro  Switch  on  the 
loaded  in  the  grooves  of  the  rack  in  handle  of  each  lifter  controls  a  GE 
one  operation.  An  entire  50-sleeve  solenoid  with  1-inch  throw,  located 
rack  can  thus  be  loaded  almost  as  under  the  bench  and  used  to  operate 
fast  as  it  formerly  took  to  put  in  an  ordinary  gate  valve  in  the 
two  sleeves  manually  with  tweezers,  vacuum  line  for  obtaining  vacuum 
A  different  size  and  design  of  when  needed.  Threads  were  ma- 
lifter  is  needed  for  each  size  of  chined  off  the  valve  so  it  moves  in 
sleeve.  Each  lifter  has  grooves  and  out  with  the  plunger  of  the 


Two  types  oi  vocuum  lUlots.  and 
•amploe  oi  cathode  sleeve*  they  handle 


TransiecTlng  uncoated  cathod*  sleeves  irom  metal  tray  to  spray  rack  with  vocuum  lUter.  Unloading  of  sprayed  racks  Is  done  here 
also,  ond  finished  cathodes  are  placed  in  paper  cups  as  at  right.  Cups  can  be  reused  about  ten  times  beior*  replacement 
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solenoid,  giving  vacuum  control  at 
low  cost. 

Uncoated  sleeves  are  held  in  posi¬ 
tion  in  the  tray  with  a  spring- 
loaded  steel  partition  to  maintain 
alignment  as  required  for  picking 
them  up  in  quantity  with  the 
vacuum  lifter.  The  partition  per¬ 
mits  using  one  size  of  handling  tray 
for  different  lengths  of  sleeves. 


Sprin9-load«<i  portilion  UMd  to  hold  uncootod  cathodes  in  tray 


Adding  Machine  Speeds  Inspection  of  Cathodes 


In  sampling  inspection  oi  aprayed 
cathode  sleeves  for  tubes,  time  is 
saved  and  errors  minimized  by 
punching  out  scale  readings  on  an 
adding  machine. 

The  operator  removes  one  coated 
cathode  at  random  from  a  spray 
rack  after  spraying,  holds  the 
cathode  over  an  electric  heater  for 
a  few  seconds  to  drive  off  surplus 
moisture,  checks  the  diameter  with 
a  micrometer,  then  weighs  the  cath¬ 
ode  with  a  Roller-Smith  precision 
balance  and  punches  the  weight 
value.  Next,  she  scrapes  off  the 
coating  with  tweezers,  weighs  the 
bare  sleeve,  punches  this  value, 
punches  the  subtract  button  to  get 
the  difference,  and  records  this  as 
a  check  on  spraying.  The  tech¬ 
nique  is  cutting  inspection  costs  in 
Sylvania’s  Emporium  plant. 


Diing  adding  machin*  to  get  weight  oi  oxide  coating  during  sampling  inspection 
oi  sprayed  cathodes 


Cathode  Spray  Machine  Uses  Endless  Track  and  Automatic 
Spray  Guns 


Cathode  sleeves,  mounted  in  racks  sleeve  to  the  sprays.  Duplicate  pounds  can  be  sprayed  without 

containing  from  25  to  50  sleeves  de-  spray  facilities  are  provided,  so  cleaning  out  tank  and  guns, 

pending  on  their  size,  receive  the  that  either  of  two  different  com-  To  conserve  chemicals,  valves  for 
required  thickness  of  emissive  oxide 
coating  automatically  in  a  machine 
somewhat  resembling  a  model  rail¬ 
road.  Racks  filled  with  cathode 
sleeves  are  loaded  into  fixtures 
mounted  on  a  motor-driven  endless 
chain.  These  travel  through  the 
machine  and  past  the  spray  guns 
at  about  the  same  speed  as  a  toy 
train. 

Stationary  spray  guns  working  in 
pairs  are  aimed  at  about  45  deg  to 
the  line  and  90  deg  to  each  other 
to  give  proper  coverage  of  the 
cathodes  as  they  go  to  the  far  end 
of  the  machine  in  one  direction  and 
then  back  again  on  the  other  track 
to  expose  the  other  side  of  each 


CompUl*  automatic  cothodo  iproying  maeUno.  with  hand  of  opotator  on  control 
panol 
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High  DieUctric  Strength 
low  Powor  Factor 
Heat  Resistance 
low  Moisture  Absorption 
High  Impact  Resistance 
Dimensional  Stability 
light  Weight 
Tensile  Strength 
Resistance  to  Abrasion 
Good  Machinability 
Punchobility 


iiiaterial  shortages  . . .  and  bringing  about  savings  and 
prmluct  iniprovenient,  t(»o. 

'l  ake  advantage  of  Lamicoid’s  ‘‘eusUHii-built”  |)cr- 
sonality.  Investigate  the  advantages  it  offers  your  prod¬ 
uct.  Lamicoid  ran  be  supplied  in  standard  sheets,  rods 
and  tubes  or  fabricated  into  parts  to  your  specifications. 
Our  58  years  of  experience  in  developing  and  producing 
electrical  insulating  materials  is  at  your  service.  Send 
your  blueprints  and  specifications  tmlay  for  a  prompt 
quotation. 


Lamicoid  (a  iherinosetting  plastic  laminate)  is  remark¬ 
ably  sersiiiile  and  adaptable,  .\lmost  any  characteristic, 
in  any  lombinaiion,  can  be  built  into  Lamicoid  by  the 
use  of  fillers  such  as  glass,  nylon,  fabric,  paper,  etc.,  with 
a  \  ariety  of  synthetic  resins. 

riiis  sersalility  and  adaptability  has  been  proved  in 
suc  h  pKKlucts  as  iiiIk-  sinket  supixtrls,  coil  forms,  dials, 
name-plates,  antenna  parts,  motor  and  transformer 
|)arts,  and  switch  gear  and  relay  parts.  In  thousands  of 
cases,  Lamicoid  is  providing  the  practical  solution  to 


Schgngctady  1,  New  York 

Offices  in  Principal  Cities 

(■uib-vp  Mk«)  •  EMrillE«  (Vornnlwa  fabrics  ond  Popw)  •  FAMICATIO  MKA 


lAMICOlO  (iMiMMd  PWk)  •  MICANITE 
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CAROL  CABLE  DIVISION 

THE  CRESCENT  CO,  INC. 

PAWTUCKET,  RHODE  ISLAND 


Depend  on 

CAROL 

CABLE 


PRODUCTION  TECHNIQUES 
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the  guns  are  so  positioned  that  the 
sprays  are  on  only  when  a  rack  of 
sleeves  is  in  the  path.  Calrod  heat¬ 
ing  elements  inside  the  hood  pro¬ 
vide  baking  simultaneously  with 
spraying.  A  control  knob  on  the 
pushbutton  control  panel  can  be  set 
for  a  choice  of  from  1  to  5  round- 
trip  passes  through  the  sprays,  de¬ 
pending  on  the  thickness  of  coating 
de.sired.  The  machine  is  used  in 
the  Emporium,  Pa.  plant  of  Syl- 
vania  Electric  Products  Inc.,  where 
it  replaces  slow  and  costly  hand 
spraying  with  a  single  gun. 


CloMup  oi  loading  and  oi  ii/aring  ma- 
chin*,  ihowing  how  racks  oi  cathods 
slssTos  sst  into  holdsn  which  somo- 
what  resembis  tho  cars  oi  a  mods) 
railroad 


COAXIAL  CABLE 


High-Speed  Technique  for  Winding  Tube  Healers 


ANTENNA  LEAD 


Use  of  a  special  metal  mandrel  in 
a  lathe-like  machine  makes  it  pos¬ 
sible  to  crease  and  cut  200  heaters 
at  a  time  in  the  Emporium,  Pa. 
plant  of  Sylvania  Electric  Products 
Inc. 

The  oxide-insulated  wire  is  first 
wound  on  a  mandrel  whose  circum¬ 
ference  is  equal  to  the  total  length 
required  for  each  tube.  This  man¬ 
drel  has  projecting  longitudinal  in¬ 


sets  at  the  desired  locations  for 
folds  and  a  wider  flat  protecting  in¬ 
set  or  anvil  at  the  cutoff  line. 

To  crease  the  wire  so  it  can  later 
be  folded  back  and  forth  accurately, 
a  rubber  roller  is  run  over  each  of 
the  thin  longitudinal  insets.  Next, 
a  steel  roller  is  run  over  the  cutoff 
anvil  to  remove  the  aluminum-oxide 
insulation  from  the  ends  of  the 
heater,  and  the  loosened  powder  is 


ROTATOR  CABLE 


MICROPHONE  CABLE 


TEST  LEAD  WIRE 


CHARGING  CABLE 


PORTABLE  CORD 


Using  Heel  roller,  resembling  roller-skate  wheel  mounted  on  shaft,  to  crush  insula- 
Uon  OTor  flat  cutoff  onTil  in  mandrel 


ARC  WELDING  CABLE 


For  full  information  on  these 
and  other  Carol  products.  | 
write  for  our  catalog.  Re¬ 
member,  too,  that  you  can  | 
save  time  and  money  by  let¬ 
ting  Carol  engineers  analyze  I 
your  product  needs,  recom-  . 
mend  wire  or  cable  for  your  | 
job,  ordevelop  special  wiring  . 
assemblies  for  your  particu-  J 
lar  requirements.  1 


Creasing  heater  wire  by  running  rubber  roller  over  prolecUng  Insert  In  mandrel’ 


Cutting  healers  apart  by  running  steel  disk  in  slot  of  cutoff  onTil 
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/  PICTURE  TUBE 
/  REQUIREMENTS, 
1953  TV  RECEIVERS . 


Sales  ifMti  i  M-|lari 
iMe^e,  wHli  naedle-iiiif^ 
foeas...iiMeM  I 
NfiiiSiraresf  ^ 


G-E  CYLINDRICAL-FACE  TUBES  BANISH  GLARE 
WHILE  PRESERVm  PICTURE  DETAIL! 


Niff  iiailikli,  a  pietiri  taka  ffitk  i  larticillp  lUiiikt  fici!  Spkarically  caivii  takas,  wkaa  tiltai,  caiiat  iaflict  all  ll|kt  iiffi  aai  iffif. 


KOOM  IIOHTINO  IS  DIFIICTID  DOWN  I  INTIINAl  IIFIICTIONS  All  IIDUCIDI  The 

Light  from  ceiling  lamps,  table  lamps,  inner,  or  screen  face  of  a  G-E  Cylindrical 
or  windows  is  bent  to  the  floor.  Here  is  stippled.  Stippling  wards  off  reflec- 
a  G-E  Cylindrical  is  shown  from  the  tions,  yet  permits  a  picture  surface  which 
side  in  normal  tilted  mounting  position.  is  fine-grained  and  uniform.  The  image 
No  light  beams  reach  the  viewer’s  eyes.  has  highest  quality  and  rich  contrast. 


FOCUS  AND  DITAIl  MAINTAINIDI  Tube’s 
outer  face  is  smooth  and  polished.  Con¬ 
sequently,  there  are  no  glass-surface  ir¬ 
regularities  to  refract  and  magnify  ...  as 
can  be  the  case  with  etched-face  tubes. 
Viewers  tee  the  image  in  sharpest  focus. 


An  •xfDntivD  lino  of  G-E  Cylindricol-faco  Picturo  Tubot  offort 
you  ffw  ri^  typo  for  that  now  TV  chassis  you’ro  dotignins. 

Phono  . . .  wiro  . . .  writo  for  comploto  information! 

Tub*  DupartmuM,  Gonomf  Ehctrk  Company,  Scfionoctody  5,  N.  V. 


GENERAL 


ELECTRIC 


DOUBLE  BARREL 

Advertising 


McGRAW-HIlL 
PUBLISHING  CO.JNC 


WATERS  MANUFACTURING,  inc 

Waltham  54;  Massachusetts 


330  West  42nd  Stre  i 
NEW  YORK  18,  N  Y 


Advertising  men  agree— to  do  a  com* 
plete  advertising  job  you  need  the 
double  effect  of  both  Display  Adver* 
tising  and  Direct  Mail. 

Display  Advertising*  keepa  your 
name  before  the  public  and  builda 
prestige. 

Direct  Mail  supplements  your  Die* 
play  Advertising.  It  pin-points  your 
message  right  to  the  executive  you 
want  to  reach— the  person  who  buya 
or  influences  the  purchases. 

More  and  more  companies  are  con¬ 
stantly  increasing  their  use  of  Direct 
Mail  because  it  does  a  job  that  no 
other  form  of  advertising  will  do. 

McGraw-Hill  has  a  special  Direct 
Mail  Service  that  permits  the  use  of 
McGraw-Hill  lists  for  mailings.  Our 
names  give  complete  coverage  in  all 
the  industries  served  by  McGraw- 
Hill  publications— gives  your  message 
the  undivided  personal  attention  of 
the  top-notch  executives  in  the  in¬ 
dustrial  firms  They  put  you  in  direct 
touch  with  the  men  who  make  policy 
decisions.. 

In  view  of  present  day  difficulties 
in  maintaining  your  own  mailing 
lists,  our  efficient  personalised  ser¬ 
vice  is  particularly  important  in  se¬ 
curing  the  comprehensive  market 
coverage  you  need  and  want. 

Ask  for  more  detailed  information 
today.  Youll  be  surprised  at  the  low 
over-all  cost  and  the  tested  effective 
ness  of  these  hand-picked  adectioim 


Precision-built  by  Waters,  of  Waltham 


THE  WATERS  TYPE  RT-yg  SERIES  of  miniature,  wire- 
wound  potentiometers  will  satisfy  your  most  stringent  require¬ 
ments.  Anodized-aluminum  bodies  with  sealed,  line-reamed 
shaft  bushings  and  sealed  terminal  plates  enable  these  units 
to  meet  severe  environmental  tests  —  immersion,  salt  spray, 
fungus,  shock,  vibration,  wide  range  of  ambient  temperatures. 

CHECK  THESE  SPECIFICATIONS  of  tho  RT-Vs 

•  Size  .  .  . 

diameter,  %"  depth 
O  Weight  .  .  .  only  5/16  ounce 
O  Dissipation  ...  3  watts 

•  Temperature  .  .  . 

— 55C  to  +80C  ambient 
O  Rotation  .  .  . 

360-degree  continuous 
O  Ganging  .  .  .  dual  or  triple 

•  Resistance . . .  ranges: 

100  to  50,000  ohms  max., 
linear  only 


Waters  potentiometers 
are  made  in  Waltham, 
the  watch  city,  home 
of  fine  workmanship. 
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LI^E  OF  FUSES 
for:  TEFFVISiO\ 
RADIO 
RADAR 


INSTRIMFMS 

COMROLS 

AVIOMCS 


V  FUSES  T 

Help  firoieii  Your  Product . . . 
Your  Profit ,  c.  Your  Reputation 


38  year’s  service  to  American  homes,  farms 
and  industry  is  behind  every  fuse  that  bears  the 
BUSS  trademark.  Your  customers  have  confidence 
in  BUSS  . .  .  they  know  the  BUSS  name  represents 
fuses  of  unquestioned  high  quality. 

To  maintain  this  high  standard  each  and 
every  BUSS  fuse  is  tested  in  a  highly  sensitive 
electronic  device  that  rejects  any  fuse  that  is  not 
correctly  calibrated  —  properly  constructed 
and  right  in  physical  dimensions. 

It’s  easy  to  select  a  BUSS  fuse  that’s  right 
for  your  fuse  application.  The  complete  BUSS 
line  includes:  Dual  Element  (Fusetron  slow 
blowing  type  fuses),  Renewable  and  One-Time 
types  —  available  in  all  standard  sizes,  and 
many  special  sizes  and  designs. 

IF  YOU  HAVE  A  PROTECTION  PROBLEM 
—  We  welcome  requests  for  help  in  selecting  the 
fuse  or  fuse  mounting  best  suited  to  your 
conditions.  Submit  sketch  or  description  showing 
type  of  fuse  contemplated,  number  of  circuits, 
type  of  terminals,  and  the  like.  Our  staff  of  fuse 
engineers  is  at  your  service. 


For  M  ore  Information 

CLIP  THIS  HANDY  COUPON  NOW  .  .  . 


r 

BUSSMANN  MFG.  CO.,  DfvUion  McGraw  Electric  Con^any 
Univmiiy  at  jetferson  Sc.  LouU  7,  Mo. 
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\  COMPLETE  LINE  OF  FUSE  CLIPS. 
BLOCKS  AND  HOLDERS 


BUSSMANN  Mfg.  Co.  (Division  of  McGraw  Electric  Co.) 
University  at  Jefferson,  St.  Louis  7,  Mo. 

Please  send  me  bulletin  SFB  containing  complete  facts  on 
BUSS  small  dimension  fuses  and  fuse  holders. 

Name - - - - - - - - - - - - 

Company . . 

City  &  Zone  - . _State . eiac-ss? 


'y)%ciwunicalL2)ivi6i 
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brushed  off  with  a  toothbrush  to  ex¬ 
pose  bare  wire  for  connections. 

As  the  last  step,  a  cutting  wheel 
is  run  across  the  winding  in  a 
groove  in  the  cutoff  anvil,  and  the 
individual  turns  are  caught  by  the 
operator  as  they  drop  off.  These 
are  folded  by  other  operators,  for 
subsequent  insertion  in  cathode 
sleeves  of  tubes. 

Mandrels  are  easily  changed  by 
moving  back  the  tailstock  and  loos¬ 
ening  a  few  screws  on  the  head- 
stock.  An  odd  number  of  legs  for 
series  heaters  is  just  as  easy  to 
produce  as  an  even  number,  since 
creasing  anvils  can  be  placed  any¬ 
where  on  the  mandrel  when  it  is 
being  made  in  the  tool  shop. 


Holders  for  Heaters 

Molded  plastic  wheels  with  indi- 
viduEil  holes  for  folded  heaters  of 
tubes  are  used  for  storing  and 
transporting  heaters  at  the  Em¬ 
porium,  Pa.  plant  of  Sylvania  Elec¬ 
tric  Products  Inc.  The  wheels  are 
made  with  several  different  depths 
of  holes,  for  use  with  different 
lengths  of  heaters.  A  spacer  or  hub 
molded  integral  with  each  wheel 
serves  to  keep  the  wheels  or  trays 
the  required  distance  apart  when 


Resonant  circuits  with  Q's  in  the  range  of  millions  ore  one  of 
the  many  practical  applications  of  low-temperature  tech¬ 
niques  and  phenomena  being  studied  by  laboratories 
equipped  with  our  Collins  Helium  Cryostat.  With  this  re¬ 
liable  equipment  for  the  production  of  liquid  helium,  pheno¬ 
mena  known  to  occur  in  the  neighborhood  of  Absolute  Zero 
are  now  being  exploited  for  useful  purposes. 

Various  industrial  low-temperature  laboratories  are  study¬ 
ing  the  very  low  energy  effects,  masked  by  thermal  noise  at 
normal  temperatures,  for  their  application  to  communications 
and  control  processes.  Other  potential  uses  of  low-tempera¬ 
ture  phenomena  include  the  development  of  sensitive  bolo¬ 
meters,  perfect  conductors,  magnetic  shields,  and  insulators 
which  will  hold  a  charge  for  unusually  long  periods. 

Your  industry,  equipped  for  low-temperature  research,  can 
expand  the  growing  list  of  practical  uses  for  these  low- 
temperature  effects. 

For  further  information  on  the  Collim  Helium  Cryoitot  and  other  potential 
applkationt  of  low-temperature  research  write  for  Bulletin 


ARTHUR  D.  LITTLE.  Inc 

Mechanical  Division 


Three  dUierent  examples  oi  molded 
plastic  troys,  with  a  metal-plf  wood 
troy  below.  Each  hole  conlolns  a  single 
heater  wire,  insulated  with  alnmlnnm 
oxide  and  then  folded  by  hand  ready 
for  Insertion  in  the  cathode  sleeve  of 
a  tube 


September,  1952  —  ELECTRONICS 


ENGINEERED  TO  MEET 
ELECTRONICS’ 
TOUGHEST  ASSIGNMENTS 


Sylvania 

Premium-Performance 
Subminiatures  meet 
requirements 
of  U.  S.  Armed  Services 


So,  if  you  are  looking  for  really  rugged 
tubes  with  proved  ability  to  fight  off  vibra¬ 
tion  and  shock,  be  sure  to  specify  Sylvania 
Premium-Performance  Subminiatures.  New 
illustrated  folder  gives  ratings,  character¬ 
istics,  and  application  data.  VVrite  for  your 
file-copy  of  this  folder  NOW.  Address: 
Sylvania  Electric  Products  Inc.,  Dept. 
R-1409, 1740  Broadway,  New  York  19,  N.  Y. 


SYLVANIA  proudly  offers  Premium-Per¬ 
formance  Subminiature  Tubes  to  meet 
your  toughest  application  assignments  in 
both  military  and  civilian  equipment. 

ITiese  tubes  are  rugged  plus!  They’re 
precision  engineered  and  quality  tested 
for  maximum  dependability  under  condi¬ 
tions  of  high  shock,  vibration,  and  tem¬ 
perature.  T^e  long  life  of  these  tubes  is 
further  assured  by  a  special  Sylvania 
“bum-in”  process  before  testing. 

Developed  by  Sylvania  scientists  espe¬ 
cially  for  the  U.  S.  Armed  Services,  these 
premium  tubes  are  designed  for  a  life  ex¬ 
pectancy  (80%  minimum,  average  life)  of 
5000  hours,  under  test  conditions,  in  an 
ambient  temperature  of  30°  C. 

lARo  mUi  mtyiaoii  new  inq;  euctmuc  numciSi  eucimmc  iest  ewmiit:  aiMnctm  tub,  nxniB,  m  tniw,  nm  ievicq,  uon  nui;  monum:  mnsm  sn 
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SEND  FOR 
THIS  FOLDER  I 


KLEINS 


Mathias 


KLEIN 


&  Sons 


Advertisers 


There  are  a  giMid  many  adver¬ 
tisers  using  ELECTRONICS 
who  should  also  be  advertising  in 

NUCLEONICS. 


No.  301  KLEIN 
LONG  NOSE  PLIERS 
EkItq  long  roodi  of  lows  pormits 
gottwsg  into  diffievH  plocos. 
Herdonod  ond  tomporod  to  ossuro 
poiitivo  grip  ot  point.  Avoilobit  in 
6  and  7  indi  longths. 


Particularly  in  instrumentation 
and  laboratory  equipment,  there 
is  a  cross-over  of  use  in  the  elec¬ 
tronic  and  in  the  nuclear  field. 

But.  there  is  very  little  cross¬ 
over  in  the  subscriber  lists  of  the 
two  publications  — a  matter  of  a 
few  percentage  points. 

It  is  quite  p<issible  that  you  are 
doing  an  effective  presentation  of 
your  products  and  abilities  in  this 
excellent  issue,  but  are  missing 
such  presentation  before  one  of 
the  fastest  growing  fields  in  the 
country’s  history  — the  field  of 
atomic  energy. 

The  sales  representatives  of 
ELECTRONICS  are  also  the  sales 
representatives  of  NUCLEONICS. 
They  have  much  evidence  pointing 
to  the  opportunities  in  this  great 
NEW  field.  Ask  them  to  show  you 
what  your  (nitentials  can  he. 


kfiivoi  moot  occuretoly  ol  olt  po*nH 
ond  stoy  thorp.  Avoiloblo  in  5  or  6 
inch  tisot. 

•  There  is  a  Klein  Plier  made  for  every  job  in  wiring  radios,  television 
or  sound  system  amplifiers.  Long  nose  pliers  that  assure  a  tight  grip  even 
in  confined  spaces.  Keen  edged  cutters  that  stay  sharp  even  after  continued 
service.  Flat  nose  pliers,  duck  bill  pliers,  curved  nose  pliers— many  types 
and  sizes  to  meet  every  wiring  need. 
By  having  a  full  selection  of  these  quality 
tools,  you  will  save  valuable  time 

JiHbsL  ‘“y 

Tkit  Kcias  Ptektt  Ttl 
Guid*  ii94S  /mil  infmr- 
mstim  iHf  «//  tjpts  mud 
tiztt  ti  KUin  PlitTt. 

A  c*pj  will  k*  itnt 
vitbeul  tlUgatum. 


ASK  VOUt  SUPMIER 
Eereign  OltMbufer 
IntemaHanal  Standard 
Eleewte  Carp. 

New  York 


A  McGraw-Hill  Publication 
330  We»t  tZnd  St. 

New  York  36,  N.  Y. 
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I^TRANSrORMiRS 
PJRM»ABIIITY  TUNING  DEVICES 
[lOW^LOSS  INDUCTORS 
tATURAMl  CORE  REACTORS 
HORIZONTAL  OUTinfT 
TRAMFORMtRS 
ioEniCTION  YOKES 
iSvHpiV  LOADING  COILS 


r!rn  niaffl  mil  fnr  ft~rnn  rirtiT  3C  cores  for  yowr 
■qL^alta*  mhI  liei  iMelol  output  transformers, 
pf  surement  problems.  These  fer* 

_ and  delivery  will  be  mode 

IsUto^Edtlsy  yoiil 

a  famporsrfbee  stcMIHy,  high  saturation  flux 
nd  bigli  peiiiieoliiltty  ore  among  the  other 
vgjt^iffToxaibe  3C> 

IfcjLAsdwricol  data  Is  yours  for  the  asking  in 
EtfLHslin  EC-SIGZAj  available  on  letterhead 


rgob  Hecfric  Co.,  Managed  by  Sprague 


I 


PRODUCTION  TECHNIQUES 


(continued) 


they  are  stacked  on  a  vertical  shaft. 

Also  shown  is  an  earlier  tray 
design  cut  from  plywood,  with 
metal  inserts  serving  as  cups  for 
individual  heaters.  The  inserts, 
shaped  much  like  large  tubular 
rivets,  are  a  press  fit  in  holes  drilled 
in  the  plywood. 


Coax  Shield  Cutter 


Intertng  metal  ileeve  between  Hared- 
out  shield  and  dielectric  oi  coax 


no  scrap ...  no  rejects  ...no  time  waste 


Shielding  braid  for  72-ohm  coaxial 
cable  is  trimmed  off  quickly  at  the 
desired  point  with  a  sliding  knife, 
after  first  inserting  a  metal  sleeve 
between  the  braid  and  the  inner 
dielectric  material,  in  a  technique 
developed  by  the  Television  Re¬ 
ceiver  Division  of  Allen  B.  Du¬ 
Mont  I.Abs.,  Inc.,  East  Paterson, 
N.  J.  The  outer  plastic  covering 
is  removed  conventionally  with  a 
sharp  knife  and  ends  of  the  braided 
shield  wire  are  spread  out  a  bit 
to  facilitate  insertion  of  the  metal- 
sleeve  anvil. 

The  cutting  knife,  with  a  wood 
handle  at  one  end,  is  hinged  to  a 


Whether  you  want  semi-fabricated  blanks  or  completely  finished  parts, 
you  will  save  by  letting  Fansteel  fabricate  your  tungsten  and  molybdenum 
compements  for  you.  Fansteel  maintains  complete  facilities  for  fabricating, 
including  forming,  stamping,  bending,  deep  drawing,  forging,  machining, 
brazing,  welding,  assembly  and  finishing.  You'll  find  Fansteel  engineering 
assistance  valuable,  too.  Fansteel  engineers  are  long  experienced  in  the 
fabricating  techniques  peculiar  to  tungsten  and  molybdenum,  and  arc 

I  well  prepared  to  design  parts  with  the  minimum  amount 

of  metal  and  lowest  fabricating  costs. 


Anodti  for  hydrogen  thy- 
rotron  oloctronic  tubes. Tho 
disks  ore  heavy  molybde¬ 
num  sheet.  The  shafts  ore 
mode  of  tungsten  rod. 


tungsten  and  molybde¬ 
num,  consult  Fansteel  (without  obligation)  for  assistance 
in  design  and  most  economical  fabrication. 

Write  let  the  WenaMive  keeklet:  -fklKim  IHIItSIfN  AND  HOITIDENUM" 


Tungsten  &  Molybdenum 


2TS01C 


Pulling  kniie  forward  to  cut  ihielding 
braid 
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ALLIED’S 

NEW  50  G 

Sub -Miniature 
Relays 


Approved  by  U.SJk.r 
SpM.  Mll-l-S7j7A 
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ALLIED  CONTROL  COMPANY.  INC.  2  EAST  END  AVE.,  NEW  YORK  21,  N.  Y. 


For  detailed  speci^catioiu 
and  drawings  of  these  new  relays, 
write  for  Bulletin  1002 


Developed  specifically  to  meet  the  rigid  requirements  of 
U.S.A.F.  Spec.  MIL-R-5757A,  the  new  Allied  line  of  sub¬ 
miniature  double  throw  relays  includes  the  MH-18  (6-Pole), 
the  MH-12  (4-pole),  and  MH-6  (2-pole).  •  Contacts  are 
rated  at  2  amps  resistive  or  1  amp  inductive  at  28  volts  D.C. 
•  The  high  performance  of  these  relays  has  been  achieved 
in  an  extremely  compact,  unitized  construction  and  parallels 
the  most  recent  advances  in  airborne  equipment  design. 


BOG AK1 

mAmfkmmiwxMnmmn 


Engineers  nnd  Mnnufetturers  of  the  finest 
MICROWAYl  COMPONfNrS  W  PRECISIOM  fOUfPMfNT 


DIRECTIONAL 

COUPLER 


I  Small  Size 

*  DIRECTIONAL 
.  COUPLERS  « 


Bogart  is  fully  equipped  to  execute  stamping,  spinning, 
^  eleatoplating,  and  special  precision  machine  work. 
>  Our  laboratory  is  fully  equipped  to  electrically  test  all 
I  products  of  our  manufaaure.  ■ 


any  ^  ^ 
,  iovUed- 


•  DUPIEXERS 

•  ROTATING  JOINTS 

•  DIRECTIONAL  COUPLERS 

•  CRYSTAL  MIXERS 

•  FEEDHORNS 

•  MAGNETRON  COUPLERS 

•  PHASE  SHIFnRS 

•  OSCILLAUNG  JOINTS 

•  BROADSIDE  ARRAYS 

•  DOUBU-STUB  TUNERS 

•  UVITIES 

•  WAVEGUIDES 

•  -AND  SPECIAL  DESIGNS 


•  ELECTRONIC 
DESIGN  ENGINEERS 

•  TECHNICAL  WRITERS 

•  DESIGN  DRAFTSMEN 

•  PHYSICISTS 

Wibstii^oiise 

offers  you 
SECURITY  AND 
OPPORTUNITY 

EE’s  and  ME’s  with  over  3  yean 

experience _ a  number  of  excellent 

positions  are  now  available  in  our 
Electronic  A  X-ray  and  Air-Arm 
Divisions  for  work  on: 


•  Broadcast  Transmitters 

•  Power  Line  Carrier 
Communication  Equipment 

•  Railroad  Radio 

•  Radio  Frequency  Heating 

•  Medical  and  Industrial  X-ray 

•  Commercial  Radar 

•  Balancing  Equipment 

•  Military  Radar  (ship,  ground, 
airborne) 

•  Military  Transmitters 

•  Specialized  Elecuonic 
Equipment 

•  Fire  Control  Systems 

•  Automatic  Pilots 

•  Guided  Missiles 

Check  Thau  OuHtondint  haMflts; 

Top  pay,  ideal  working  condi¬ 
tions,  advancement  on  merit, 
graduate  study  opportunities, 
employee  scholarships,  paid  re¬ 
location  expenses,  Baltimore  lo¬ 
cation. 

lead  ruuma  af  axaariatiu  and  ada- 
catlaa  fa:  Manager  of  Industrial 
Relations,  Westinghouse  Elec¬ 
tric  Corp.,  2519  Wilkens  Ave., 
Baltimore  3,  Md. 

If  you  ora  vsing  your  graotesf  skill 
ia  a  dafanu  iadastiy,  da  aat  apply. 

you  CAN  SI  SUR|...IP  itB 

Westinghouse 
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where  they  may... 


Chase*  Free-Cutting  Brass 
is  readily  cleared 

For  heavy  feeds  and  high  cutting  speeds  you  can’t 
beat  Chase  Free-Cutting  Brass  rod  and  bar.  Chips 
from  these  Chase  copper  alloy  produas  are  short  and 
brittle  and  are  readily  cleared  from  the  cutting 
tools  even  during  rapid  and  intricate  cutting 
operations.  'That  means  longer  produaion  runs 
and  longer  life  for  your  tools. 

Write  today  for  a  copy  of  our  book 
"Free-Cutting  Brass — Bronze — Copper’*. 


Chase BRASS  &  COPPER 

wAJmm  21.  csMCTCiT  •  msmar  m  KOMCcsn  cim  cocpmatim 

•  The  Neiiem*s  Hsedgmmrsen  fer  Brmm  St  Cepper 


1A- 


a.  Lm  I  talB  i 
tm  hma  mtfl 


Fftll  ChoM  S^Pog.  Book  giv.i  voluobi*  dota 
on  Iroo-cutling  wrought  coppor  olloyi,  Ihoir  >•- 
loctlon  ond  uM. 


ChoM  Brou  a  Coppor  Co.,  Dopt.  ELMZ 
Wotorbory  30,  Conn. 

PItJir  send  mt  frte  book  "Chase  Free  Cmiiiig  Brass 
—  Bronze  —  Copper". 


PooMon. _ 

Firm  _ 

AddrotL.... 

City 
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PRODUCTION  TECHNIQUIS 


(COfitifllMd) 


now  in  full  production! 


Banding  hook  in  lead  by  rotating  two- 
prongad  tool.  Praciaa  ionning  U  tagnirad 
lo  porta  will  lit  in  limitad  ipaoa  Inslda 
housing  oi  plug-in  i-1  ompUliar  staga 
ior  AN  'PRC-IO  porlabla  military  radio 


DESIGNERS 


BALTIMORE  20,  MD. 


MIDDLE  RIVER, 


sliding  fixture  so  the  blade  can 
move  only  in  a  vertical  plane.  The 
blade  is  lifted,  the  coax  inserted 
and  positioned,  and  the  knife  is 
pulled  forward  and  down  with 
slight  pressure  to  roll  and  cut  the 
shield.  The  inserted  metal  sleeve 
prevents  damage  to  the  dielectric 
during  cutting. 


Lead-Preforming  Tool 


I  Cutting  loads  prscisaly  to  Isngth,  using 
•dq«  of  holding  ilxturn  as  quids 

i 

!  A  Two-Pronged  tool  resembling  a 
I  phone  jack  speeds  bending  of  hooks 
j  for  joints  in  shortened  leads  of  re- 

!  sistors  and  ceramic  capacitors  in 

i  RCA’s  government  plant  in  Cam- 

’  den,  N.  J. 

To  cut  the  leads  precisely  to  cor- 
;  rect  length,  the  components  are 

placed  nine  at  a  time  in  a  holding 

fixture  machined  from  quarter-inch 

sheet  aluminum.  The  bodies  of  the 
parts  fit  into  a  rectangular  groove 

machined  in  the  aluminum  strip, 

and  the  leads  project  at  right  an¬ 

gles  in  shallow  cross-grooves  lead¬ 
ing  to  hook-forming  holes.  All  lead 
lengths  projecting  beyond  the  alum- 


AIRPAX 


I  MIDGET 


CONTACTS  ^ 

SPOT  only,  breok 
before  moke.  Rated 


HERMETIC  SEALING 

May  be  operated  at  full  rat-  J  j  J  1  H 

Won  t  be  damaged  by  prolonged 
exposure  to  or  spray. 

PHASE  ANGLE  Contocts  log 

behind  driving  wave.  Dwell  35 

RESIDUAL  At  I  megohm 

tmpedortce,  residual  noise  400 

microvolts  peok,  measured  from  contact 

ACCELERATION  Operates  under 

than  50G,  ony  plone.  WiH  take  over  500G,  in  certain 

planes. 

drive  New  available  only  ot  400  cycles,  6.3  volts, 
mox.  coil  voltoge.  Usual  frequerscy  ronge  is  380  to  4  20  cycles. 

TEMPERATURE  Operates  successfully  between  70C  to. 

100  C,  not  domoged  by  temperotures  vorying  over  those  limits.  ^ 

VIBRATION  Operotes  welt  under  vibration  of  I  OG,  fO  to  55 
cycles. 

LIFE  Repeoted  life  tests  by  some  of  notions  major  electronic  and 
oircraft  concerns  show  o  life  expectancy  in  excess  of  1,000  hours. 


Wg».— 1.2  OI. 
Six* — Fih  7  pin 
mMoluro  fockol. 

longih  1.SI2. 
Max.  dhi.  .765. 


September.  1952  —  ELECTRONICS 


FOR  PRINTED  OR 
ETCHED  CIRCUITS 


HIGHER  BOND 
BETWEEN  METAl 
AND  CORE  A 


SUPERIOR 

INSULATING 

LAMINATE 


metal -clad 


■CgUlQIJ  T-725  and  T-812 

plastic  laminates 


LanuDated  INSl'ROK  Grade*  T-725  and  T-812  have  made  history  ever  since 
they  were  first  intnxluced  to  the  electronics  industry.  These  laminates, 
possessing  a  unique  combination  of  properties,  have  shown  sensational 
performance  in  critical  high-frequency  applicaticms. 

Now  these  siifMTior  electrical  laminates  are  available  in  Melal-Clad  form, 
(with  cnp|>er  or  aluminum  sheet  bonded  to  one  or  both  surfaces)  for 
the  prisluction  of  "printed  circuits.” 

Metal-Glad  INSLROK  exhibits  outstanding  elei'trical  properties  which 
remain  remarkably  stable  under  repeated  temperature  and  humidity  cycling. 
In  addition,  it  possesses  high  physical  strength  and  low  cold  flow,  and 
punches  readily  into  intricate  shapes.  The  metal  foil  is  bonded  by  a  special 
process  assuring  consistently  higher  bond  strengths  than  ever  offered  before. 

Samples  of  Copper  or  Aluminum-Clad  INSL'ROK  are 
available  for  testing  pur|>oses.  Send  for  complete  information,  today. 


RICHARDSON  COMPANY 


FOUNDED  l■5•-lOCKLAND,  OHIO 
2797  Lak*  St.,  Mslrots  Pork,  Illinois  IChUos*  Diurici) 

SALES  OFFICES :  CIsveland  *  Dsiroil  *  Indianapolis  *  lackland,  Ohio 
Los  Angeles  *  Milwaukee  *  New  Brunswick,  (N.  J.)  *  New  York  *  Fhilodelphlo 
Rochester  *  San  Francisco  *  St.  Louis 


Typical  Printed 
Circuit  mod*  with 
Metal-Clod  INSUROK 
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^Ve  re  sorry,  but  we  think  it’s  only  fair  to  tell 

possible  new  customers  our  Standing  Room  Only 
sign  must  be  changed  to  Sold  Right  Outl 

The  design  and  production  facUities  of  our 
microwave  department  are  now  taken  over  by 
the  increasing  requirements  of  our  present 
customers.  Because  of  our  responsibihty  to  them, 
this  situation  may  continue  quite  a  while. 

We  are  sorry  to  say  this  because  we  enjoy 
making  new  friends.  But  we  feel  that  we  should 
tell  those  who  might  be  interested  in  our 
engineering  and  manufacturing  facilities,  that 
for  some  time  we  may  not  be  able  to  serve  them. 

Any  change  in  the  situation  will  be  annoimoed 
in  this  publication. 


Jf... 


YOU  CHANGE 
YOUR  ADDRESS 

B*  BUT*  to  nottfy  us  at  once, 
so  future  copies  of  ELECTRON¬ 
ICS  will  be  delivered  promptly. 

Also  make  certain  you  hove 
advised  your  local  Post  Moster 
of  your  new  address  so  other 
inqwrtont  moil  doesn't  go 
astray. 

Both  the  Post  Office  and  we 
will  thonk  you  for  your  thought¬ 
fulness.  Mall  the  information 
below  to:  Subscripfion  Dept, 
ELECTRONICS,  330  W.  42nd 
St„  New  York  38,  N.  Y. 


Zona....  Slot*. 


L.  H.  TERPENING  COMPANY 

DESIGN  •  RESEARCH  •  PRODUCTION 

MicTOwave  Tronsmiision  Imps  ond  Assocjotpd  Compof^pnts 
16  Wost  6U»  St  •  N/'w  York  23  N  Y  •  CIrclr  6-4760 


ELECTRONICS 

330  W.  42nd  St. 
New  York  36,  N.  Y. 
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TAPe-mwm  cores 


RANGE  OF  MATERIALS 

Depending  upon  the  specific 
properties  required  by  the  applica* 
tion,  Arnold  Tape-Wound  Cores 
are  available  made  of  DELTAM  AX 
.  .  .  4-79  MO-PERMALLOY  .  .  . 
SUPERMALLOY  .  .  .  MUMETAL 
...  4750  ELECTRICAL  METAL . . . 
or  SILECTRON  (grain-oriented 
silicon  steel). 

RANGE  OF  SIZES 

Practically  any  size  Tape-Wound 
Core  can  be  supplied,  from  a  frac¬ 
tion  of  a  gram  to  several  hundred 
pounds  in  weight.  Toroidal  cores 
are  available  in  fifteen  standard 
sizes  with  protective  nylon  cases. 
Special  sizes  of  toroidal  cores — and 
all  cut  cores,  square  or  rectangular] 


cores — are  manufactured  to  meet 
your  individual  requirements. 

RANGE  OF  TYPES 

In  each  of  the  magnetic  materials 
named,  Arnold  Tape-Wound  Cores 
are  produced  in  the  following 
standard  tape  thicknesses:  .012  , 
.008",  .004  ,  .002",  .001",  .0005", 
or  .00025",  as  required. 


auoNiTic  AMPiiriias 
auisi  TtaNsroiMiis 
CUItINT  TtANSFOtMItS 
WIDI-IAND  TaANSrOIMIIS 
NON-LINIAa  tlTAAD  COILS 
aiAKINO  STtirS  .  .  .  aiACTOKS. 


Tee  itoWLD  FwOlWEERlSG  r(»»PANY 
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ELECTRONICS  — SeptMibtr,  1952 


{? 


,  “'““»'onon 
interfere 

rod‘'®P''‘>''i»y 

*^°a*ofion 

t.  Rodio  i  '* 

^on,ro/. 

•  ^ype  lesn„ 

^'-^•ron-c  2 
Area  bo  L  ^ 

'erence 

“*"’9  Ace  Sc, 
‘’''“"“ble  oo V/^®' 


*Pori 


ACE  ENttNEERING  and  MACHINE  CO.,  INC. 
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(cofllinued) 


Cloteup  of  tool  for  bending  hooki  in 
leadi 


inum  strip  are  quickly  cut  oflf  with 
side-cutting  pliers. 

For  bending  a  hook,  the  longer 
of  the  two  prongs  of  the  tool  is  in¬ 
serted  in  the  hook-forming  hole  ot 
a  lead.  With  the  shorter  prong  on 
the  other  side  of  the  lead,  so  that 
the  prongs  straddle  the  lead,  the 
tool  is  rotated  180  degrees  to  form 
a  perfect  hook. 


Soldering  Fume  Duct 

High-speed  induction  soldering  of 
hermetically  sealed  transformer 
headers  to  their  cases  is  made  more 
comfortable  for  the  operator,  and 
hence  more  efficient,  by  bringing  a 
ventilating  duct  directly  over  the 
work  coil.  A  central  suction  fan 


100  db.  irftenucrfion  from  0.15  to 
10,000  me.  (or  higher  on  special  order) 


Inductton  loldaring  Mtup,  with  Ina*- 
drowing  duct  ovar  (ingla-turn  wotar- 
coolad  work  coil.  Bactcmgular  mondral 
with  solder  prelonns  is  on  table,  behind 
C  clamps 
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THC  TEST  FOR  FORWARD  VOITAGE  DROP  OF  RECTIFIER  REQUIRES  ONLY  VARIABLE  A-C  SUPPLY,  A-C  VOLTMHER  AND  D^  AMMHER 


Test  Selenium  Rectifier  Quality  Yourself  ; 


Comparison  tests  prove  G-E  rectifiers  superior  i 
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LONG  LIFE  AND  RELIABILITY  of  C-E 

selenium  rectifiers  is  proved  on  life  test 
boards.  Tests,  still  in  progress,  have  been 
running  continuously  for  over  60,000  hours. 


GENERAL^  ELECTRIC 


The  quality  and  performance  of 
your  prcaluct  can  be  vitally  dependent 
upon  the  rectifiers  you  use.  Isn’t  it 
just  common  sense  to  make  tests  and 
find  out  for  yourself  the  differences 
in  selenium  rectifiers? 

With  simple  tests  you  can  prove 
G-E  selenium  rectifiers  have  Lower 
Forward  Resistance  and  Lower  Back 
Leakage,  two  important  measures  of 
rectifier  quality.  These  characteristics 
mean  higher  output,  greater  effi¬ 
ciency  and  cooler  operation. 

To  test  their  life  at  rated  output, 
G-E  selenium  rectifiers  have  been  in 
continuous  operation  for  well  over 
60,000  hours,  and  their  ultimate  life 
has  not  yet  been  reached.  Based  on 
the  slow  aging  observed  to  date. 


many  additional  thousands  of  hours 
of  useful  life  can  be  expected. 

SAVINGS  FOR  YOU— As  a  designer 
or  manufacturer  these  qualities  offer 
yon  real  advantages.  Because  you  get 
tiigher  output  voltages,  it  is  often 
possible  to  save  in  the  design  and 
specification  of  other  components. 
Since  they  operate  cooler,  there  is  less 
heating  of  nearby  circuit  components, 
and  slower  rectifier  aging. 

LITERATURE  AVAILABLE— Bulletin 
GEA-5524  gives  testing  directions. 
GET-2350  is  a  complete  reference 
manual  of  application  information  on 
G-E  selenium  rectifiers.  Write  Section 
H461-25,  General  Electric  Company, 
Schenectady  5,  New  ^ork. 


30  watts 
averafe 


Mullard 

Scientific  flash  tubes 
L  for  industry  SJ 
WL  research  .^1 


4  Channel 


Recording 
on  fV'Tape 


Mkro>second  flash  tube. 
Stroboscopic  tube — upper 
fre<)uency  limit  SOO  cycles 

rtr  second. 

inear  tubes  with  aaive 
lenfths  from  9"  to  24". 
'Provisional  data. 


Brush  skills  in  precision  production. 

Write  us  for  help  on  your  magnetic 
recording  problems.  Your  inquiries  will 
receive  the  attention  of  capable  engineers. 


Mullard  Ltd  I  DEVEIOPMENT  COM 


MILLARD  OVERSEAS  LTD.,  SHAFTESBLRY  AVENUE,  LONDO.N,  ENGLAND. 
EXPORTERS  Of  THE  PRODUCTS  OF  MUIXARD  LTD. 


I  DEVEIOPMENT  COMPANY 
M05  Pirtlis  An.  •  CImIsM  14,  Me 
Plitiihctric  CnrttAb  iM  Cmaict 
Hatiitic  iMtrEiii  EEaipAiNt 

kCMStiC  Inicis  •  tltlUMiCS 
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STABELEX  "D“  CAPACITORS 

LvIElICTB-C  ABSORP’  -S  V-ah,  s 
«  Th  #.APfH  ASO  V  ^A  '.APA  ‘C^S 


:apac'tc^s  chargeo  f*«  •  mno^es  an  .  •, hac 

TEN  M.v.^lSCCONOS  ’hw.ijvjH  '  v»‘V  Bt  i'-  B.  Rt 
potential  on  CAPAC'TOR  MEASuRET  AT  ?C*C. 


MINUTES 


INDUSTRIAL  CONDENSER  CORPORATION 


Carve  #1111  illustrates  the  low  dielectric  absorp¬ 
tion  of  Stabelex  “D”  and  also  makes  a  comparison 
with  mica  and  paper  capacitors.  The  absorption  of 
mica  and  paper  capacitors  may  be  considerably 
higher,  depending  on  the  impregnating  materials 
and  design.  The  dielectric  absorption  of  Stabelex 
“D”  is  never  more  than  l/25th  that  of  the  best 
commercially  available  Mica  capacitors  or  l/85th 
that  of  Paper  capacitors. 

Performance  curves  illustrating  various  character¬ 
istics  of  the  Stabelex  **D”  Capacitor  will  appear  in 
this  magazine  each  month. 

OUTSTANDING  FEATURES 

INSULATION  RESISTANCE  AT  20*  C.  AFTER 
THREE  MINUTES  CHARGE— 900,000  megohm 
microfarads 

INSULATION  RESISTANCE  AT  75*  C.— 78,000 
megohm  microfarads 

INSULATION  RESISTANCE  AT  -75*  C.— In  ex¬ 
cess  of  5  million  megohm  microfarads 
CHANGE  IN  CAPACITANCE  FROM  25*  C.  TO 
-80*  C;  -fO.76% 

SELF  TIME  CONSTANT  OF  10  MFD  CAPACI¬ 
TOR— 4800  hours 
Q  AT  50  KILOCYCLES— 10.000 
POWER  FACTOR  AT  1  KC— 0.00025 

SEND  FOR  CATALOG  1117  TODAY 

After  a  long  period  of  research.  Industrial  Con¬ 
denser  Corporation  now  offers  to  industry  for  the 
first  time  the  first  of  their  fam-ly  of  Stabelex 
capacitors,  stabelex  “D”,  which  has  been  produced 
for  special  applications  for  some  time. 

Complete  information  performance  curves,  char¬ 
acteristics,  and  suggested  applications  of  the  vari¬ 
ous  types  now  available  will  be  found  in  this  catalog. 


3244  N.  California  Avenua 
Ckkaga  IS,  Illinois,  U.S.A. 

PIcosa  send  me  my  FREE  copy  of  your  new  Cotolop  1117  on 
Stobelex  "D"  Copocitors. 

Nome  . 

Company  .  Position . 

Street  . 

City . Zone  . Stote  . 


Mfrs.  of  OIL,  WAX,  CLICTROLYTIC,  PLASTIC  CAPACITORS  and  RADIO  INTERFERINCI  FILTERS 


2SS 


J 
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yVccurate  Shipment 
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III  I  k  V  It  fl  V  I  W  &  ELECTRONICS  CORP. 

200  GREENWICH  STREET,  NEW  YORK  7,  N  Y.  •  Phone  BEekman  3-2980 
Teletype  NYl-1839  .  Wire  MILO  -  WUX- NY.  .  Cable  MILOLECTRO  -  NY. 
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system  provides  enough  draft  to 
pull  fumes  away  from  the  work 
area  almost  instantly. 

A  four-position  work  table  in¬ 
dexes  each  time  it  is  lowered  and 
raised  by  a  foot  pedal,  so  as  to 
bring  another  unit  up  into  the  work 
coil.  The  rectangular  solder  pre¬ 
forms  are  wound  on  a  rectangular 
mandrel  in  a  lathe,  then  cut  length¬ 
wise  along  the  mandrel  to  give 
single-turn  loops  of  solder.  The 
technique  is  used  in  the  Clifton, 
N.  J.  plant  of  Federal  Telephone 
and  Radio  Corp. 


It  might  be  pleasant  to  order  a  low  resistance  component 
with  gold  band  tolerance  and  receive  a  snappy  little  blonde. 
But  if  your  production  line  is  waiting  and  your  schedule  is 
tight,  better  place  your  parts  orders  with  MILO  — where 
you  get  it  right,  and  quickly,  too. 

For  some  mistakes  have  less  happy  consequences.  And  the 
day  is  long  gone  when  just  any  old  part  would  do.  Compli¬ 
cated  filtering  and  multi-purpose  circuits  call  for  critical 
values  and  dependable  material. 

This  indicates  components  from  the  well-known  manufac¬ 
turers.  You  will  find  more  of  them  at  MILO  — more  avail¬ 
able  from  stock,  more  quickly  requisitioned  when  in  tem¬ 
porary  short  supply.  And  handled  by  an  alert,  informed  staff 
to  assure  accuracy  and  speed  in  fulfilling  your  requirements. 


Stacking  Cathodef^ 

Uncoated  cathode  sleeves  for  tubes 
have  a  welded  tab  at  one  end.  To 
stack  these  cathodes  so  the  tabs  are 
all  at  the  .same  end  of  a  tray  for 
further  processing,  Sylvania  Elec¬ 
tric  Products  Inc.  uses  a  combina¬ 
tion  of  a  Syntron  bowl  feed  and  a 
Mead  rotary  work  feeder. 

After  tabbing,  cathodes  are 
dumped  into  the  bowl  of  the  motor- 
driven  feeder.  This  .shoots  the 
cathodes,  one  or  two  at  a  time, 
across  rubber  rollers  so  spaced  that 
only  those  coming  with  untabbed 
end  first  can  drop  down  between  the 
rollers  to  the  output  chute.  If  a 
cathode  comes  with  the  projecting 
tab  end  first,  the  tab  touches  the 


Check  Ust  (A-D)  of  LEADING  BRANDS  IN  STOCK 

Advanca  Elactric  ATR  CSiicago  Telephone  Supply 

Aarovoz  Balden  Cinch-Jonet 

Aircraft  Marine  Producti  Bliley  Claroitat 

AUan-Bradlay  Bogen  Coniolidated  Wire  Cot. 

Alpha  Win  Bud  Comell-Dubilier 

Ampbanol  Burgatt  Dialco 

Arr^-Hart  A  Hegeman  Centralab  Drake 


Chief  Enginaart,  Purchasing  Agantt,  Qualifiad 
ExacuHvatl  Write  now  on  your  company  let- 
I  terhead  for  MILO’s  edition  of  the  1953 
Master  describing  over  75,000  standard- 
'  brand  itents  available  from  MILO.  Please 
address  Dept  E-9. 

The  ONE  source  for 
ALL  your  electronic  needs. 


Two  rubber  rollers  driven  by  small  elec¬ 
tric  motor  can  be  teen  at  left  oi  bowl 
ieod.  Cathodes  drop  into  glass  cnpt  on 
table  actuated  by  air  cylinder  at  lower 
right 
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The  extensive  WORKSHOP  chucks  and  dies  are 
now  available  to  you  ...  to  give  you  parabolic 
reflectors  —  "dishes"  —  in  the  widest  range  of 
diameters  and  focal  lengths  in  the  industry. 


Sizes  range  from  4"  diameter,  1.26"  focal 
length,  to  120"  diameter,  35.8"  focal  length. 
Modifications  of  standard  sizes  on  request. 


WORKSHOP  has  slashed 
"dish"  costs  by  perfecting 
a  new  stamping  technique 
that  holds  close 
tolerances.  Now  avoiloble 
in  4  foot  diameter, 

18"  focal  length. 

*  ±.013"  surfoce  toleronc* 

*  t/8"  thick  2SO  aluminum 

*  rolled  rim 

*  supplied  unfinished 

AAodel  48-18  ST.  only  $40.00  each 
f.o.b.  Norwood,  Moss.— cprontity 
prices  on  request. 


if  you  manufacture  or  experiment  with 
microwave,  there  is  an  economically  priced 
WORKSHOP  reflector  for  you.  Write  for 
complete  listing  of  standard  sizes. 


WORKSHOP  ASSOCIATES  DIVISION 

THE  GABRIEL  COMPANY 

indicolt  Str«*t  •  Norwood,  Moss. 

Designers  and  Manufacturers  of  a  complete  line  of  microwave  antennas 
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R  IDEAS 
COUNT  AT 


makes  fibres  work  for  industry 


North  American  encourages  advanced 
thinking,  because  they  know  looking 
ahead  is  the  only  way  to  maintain  lead¬ 
ership  in  the  aviation  industry.  That's 
why  North  American  needs  men  of 
vision.  If  you  like  hard  thinking  and 
would  like  to  work  for  a  company  that 
will  make  the  most  of  your  ideas,  you’ll 
find  real  career  opportunities  at  North 
American.  North  American  offers  you 
many  extra  benefits,  too. 

North  American  Extras  — 

Salaries  commensurate  with  ability 
and  exi^rience  •  Paid  vacations  • 
A  growing  organization  •  Complete 
employee  service  program  •  Cost  of 
living  bonuses  •  Six  paid  holidays  a 
year  •  Fittest  facilities  and  equip¬ 
ment  •  Excellent  opportunities  for 
advancement  •  Group  insurance  in¬ 
cluding  family  plan  •  Paid  sick 
leave  •  Transportation  and  moving 
allowances  •  Educational  refund 
program  •  Low-cost  group  health 
(including  family)  and  accident 
and  life  insurance  •  A  company  24 
years  young. 

Writo  Today 

Please  write  us  for  complete  informa¬ 
tion  on  career  opportunities  at  North 
American.  Include  a  summary  of  your 
education,  background  and  experience. 


Remember 


MOSINEE  means  more  than 
"paper”  in  the  field  of  electronics  and  electrical 
products.  MOSINEE  stands  for  FIBRES  that  have  scientif¬ 
ically  controlled  electrical,  chemical  and  physical  properties, 
to  perform  specific  functions  .  .  .  fibres  of  dependable 
technical  uniformity  vital  to  your  quality  standards  and 
production  requirements. 

MOSINEE  fibres  can  be  made  to  your  specifications,  with 

•  good  dielectric  strength,  high  tensile  or  tear  strength  .  .  . 

•  specified  pH  for  maximum-minimum  acidity  or  alkalinity . . . 

•  accurate  caliper  or  density  . . . 

•  proper  impregnation  characteristics  for  resin,  wax  or  other 
substances . . . 

•  proper  characteristics  for  plastics  operations  and  parts  . . . 

•  uniform  softness,  stiffness,  flexibility,  toughness ...  or  other 
vital  technical  characteristics. 


MOSINEE  has  its  sources  of  quality  forest  fibres,  practical 
experience,  laboratory  facilities,  and  scientific  production  con¬ 
trols  to  create  and  produce  the  type  of  fibres  your  operations 
require.  Contact  MOSINEE. 


Airbime  Electrsnic  Eqaipmiit 
Equipment  Flight  Tssts 
Precisisn  Instruments 
Autemitic  Centrils 
Pripulsien  Systems 
Serve-Mechenisms 
Airframe  Studies 
Radar  Devices 
Instrumentatien 
Micre  Wave  Techniques 
Metallurgical 
Electreplating 
Engineering  Plannhif 


MOSINEE  PAPER  MILLS  COMPANY 

MOSINEE,  WISCONSIN 


Aerophysla,  EUdrn-Mtchmteat  Rmarck 
Division 

D«pt.  1,  Punoniwl  S«ctl»n, 

12114  UkawMd  Mvd.  Dowiwy,  CaRfumlo 

North  Amsrieim  Has  BuUl  Mors  Atrjstonss 
Than  Any  Olhar  Company  In  Tha  World 
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Model  H1C2N2B 


Ward  Leonard  Electric  Co.’s  compact  new 
unit  for  industrial  chrome  plating  of  cutting 
tools,  gauges,  etc.,  within  the  shop  is  a 
miniature  powerhouse.  It  embodies  all  the 
necessary-  electric  controls,  and  power  in  DC 
form  is  delivered  across  the  bath  by  a  full 
wave,  metallic  selenium  rectifier. 

-5  Because  Chromaster’s  performance  de¬ 
pends  on  component  quality,  rectifier  choice 
of  Ward  Leonard  engineers  is  Seletron  — 
famous  for  ruggedness  and  dependability . . . 
for  its  ’’Safe  Center”  contact  construction 
and  decreased  bulk  . . .  for  its  high  standard 
of  quality’  control. 

Wherever  rectification  is  the  key  to  your 
new  or  established  products,  it  will  pay  to 


Chrotnaster  Model  A-20 


investigate  Seletron.  Available  in  a  large 
range  of  sizes  for  radio,  TV  and  industrial 
electronic  circuits  from  a  few  mils  up  to 
thousands  of  amps. 

Seletron  application  engineers  will  be 
glad  to  assist  you  in  selection  of  the  right 
rectifier  for  that  job  on  the  board.  Drop  us 
a  line  today! 


A  Seletron  Selenium  Rectifier,  Model  H1C2N2B  Full 
Wave  Center  Tap,  helps  Ward  Leonard’s  A-20  Chromaster 
maintain  accurate  chrome  deposits  from  .00005”  to  several 
thousandths. 


Seletron 
nnd  Germanium 
Division 


RADIO  RECEPTOR  COMPANY,  INC. 

Since  1922  in  Radio  and  Electranics 

Soles  Dept.;  251  W.  19th  St.,  New  York  11.  N.  Y.  *  Factory;  84  N.  9th  St.,  Brooklyn  11,  N.  Y. 
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PHYSiai  AND  ELECTRKAL  DATA 
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tCennertor  meunled  in  panel. 

MONOBLOC^  CONSTRUCTION  eliminates  unnecessary  creepage  potbs,  maisture  and 
dust  packets  . . .  and  pravides  stronger  molded  ports. 

MOLDED  MELAMINE  BODIES  (  In  accordance  with  MIE-PI4  minnral  Ailed,  ore  fungus- 
proof  and  provide  mechanical  strength  as  well  os  high  arc  and  dielectric 
resistance. 

CONTACTS  PRECISION  MACHINED:  Alns  from  brass  bar  fQQ-MII>  and  sockets  from 

spring  temper  phosphor  bronse  bar  (QQ-A744o).  They  are  gold  picrted  over 
silver  for  consistent  low  contact  resistance,  reduction  of  corrosion  and  aW 
in  soldering. 

POURIZATION:  Body  design  of  the  "SMS”  permits  engagement  In  one  position  only. 

RACK  &  PANEL  MOUNTING:  Either  plug  or  receptacle  may  be  panel  mounted  with  a 
Vc'SB  cadmium  plated  brass  nut.  A  melamine  coble  hood  protects  soldered 
wires. 


second  roller  and  bridges  the  gap 
before  the  center  of  gravity  of  the 
cathode  reaches  the  fulcrum  of  the 
first  roller.  As  a  result,  the  tab 
rides  across  and  goes  back  into  the 
bowl  for  recirculation  and  another 
try. 

Properly  aligned  cathodes  drop 
down  the  chute  into  cups  on  the  air- 
operated  rotary  table,  on  which  are 
24  cups.  An  associated  air-actuated 
timer  is  adjusted  to  step  the  feeder 
to  the  next  cup  after  about  20 
cathodes  have  dropped  in.  The 
operator  lifts  out  filled  cups  and 
transfers  the  cathodes  to  a  metal 
tray,  then  replaces  the  cup. 


Twinlead  Stripper 

A  COMBINATION  air  and  hand- 
operated  tool  punches  out  the  web 
at  the  end  of  a  length  of  twinlead 
and  strips  the  insulation  from  the 
end  of  each  lead  at  the  CBS-Colum- 
bia  television  receiver  plant  in 
Brooklyn,  N.  Y. 

The  operator  inserts  the  twinlead 
in  the  bend  of  the  machine  until  it 
hits  a  stop,  then  steps  on  a  foot 
valve  in  the  compressed  air  line  to 
lower  the  punching  die.  A  small 
mirror  is  mounted  on  a  stand  be¬ 
hind  the  machine  to  show  the  oper¬ 
ator  whether  the  twinlead  has  hit 
the  stop  properly.  The  punched-out 
web  drops  into  a  pan  under  the 
stripper.  Jaws  alongside  the  punch¬ 
ing  die  cut  and  hold  the  remaining 
insulation  on  the  leads  at  the  de¬ 
sired  distance  from  their  ends 


•WIRE  OR  WRITE  FOR  CATALOG 
OF  OTHER  TYPES  OR  ADVISE  US 
OF  YOUR  SPECIAL  REQUIREMENTS. 

Wtn  Cooa  Bnmdi:  172*  WILSHIRE  BOULEVARD, 

SANTA  MONICA,  CALIFORNIA 

it  Tr*drai«rk  GLENBROOK,  CONN.,  U.S.A. 
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WINCHESTER 

ELECTRONICS 


INCORPORATED 


How  to  Get  Microwave  Components 
You  Can  Trust  . 


Let  Our  Family  of  Products  Help  Yours 


Phiko  Xb  band  Rigid  Comppn«nti  r*c*iving  sw«pt«> 
fr*qv«r>cy  dtKrimination  t«sts. 


Microwave  components  are  not  costly  in  relation  t<3 
the  whole  job.  But  they  can  make  or  break  the  performance, 
of  a  sizable  investment  once  they  are  installed.  It  is,  there-: 
fore,  imperative  to  see  that  your  microwave  components 
are  built  an»l  checked  precisely  to  your  drawinf;s  or  specifi-. 
cations  by  a  manufacturer  who  has  the  knowledge,  experi- 
ence,  and  facilities  to  meet  these  recjuirements. 

When  you  specifv  Titeflex  Waveguides  and  com^ 
ponents  you  can  be  confident  of  top  craftsmanship  irt 
manufacture.  You  can  be  sure  Titeflex  will  meet  your  .specs; 
or  drawings  before  shipment.  f)nly  testing  facilities  as  com-, 
plete  as  Titeflex  maintains  could  give  .vou  this  assurance.' 

Titeflex  inspection  often  saves  you  the  time  and  cost 
of  duplicate  inspection.  It  is  the  final  step  in  the 
production  of  custom-engineered,  precision- 
manufactured  microwave  components. 

w  Titeflex  engineering  and  production 

facilities  are  available  to  help  you  .solve  your 
W Microwave  problems  from  original  design 

to  final  production. 

AAilling  Hi*  rubbar-lili*  compound  whicti  h  lubtoquonNy  Hovo  you  Hiit  cotoloq  of  Titoflo*  microwovo  compo- 
moldodovorritofloiiHoiublowovoguidMtoprotoctHMm.  nonHt  Um  coupon  in  tending  for  your  froo  copy. 


d  Cfcccfc  producti  you  or*  infcrctfed  in. 


ZONf  state 
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CUBIC’S  SIDED  COVERAGE 


PROVIDES  YOU  WITH  THE 
WORLD’S  FINEST  PRECISION 


•  MICROWAVE  & 
IH  n  JictiO*  ^  COMPONENTS 

.  electronic 

j  INSTRUMENTS  & 
TEST  EQUIPMENT 

CUBIC  MICROWAVE  ENGINEERS -tp«clalltl>  in  Ihn 
fl«ld  tine*  lh«  inetption  of  Rador  In  World  Wor  II 
— tiort  with  oltctronic  prohlom*  ond  idoa»,  ond 
convort  thorn  Into  tho  moot  ocewroto  procUlon-bullt 
oloctronic  Instrwmonu  ond  oquipmont!  Wo  wolcomo  inquiriot— not  only  In  connoction 
with  our  rapidly  dovoloplng  list  of  products— ot  roprosontod  bolow— but  on  ideas, 
probloms,  or  dosign  of  microwovo  ossomblios  of  your  own  spociflcotion  you  may 
want  dovolopod  and  producod. 

MICROWAVE 

◄  CALORIMETRIC 
WATTMETER 

pertobU  . . .  for  lob  and  flold  uto  . . .  le 
mootur#  obtolult  microwovo  power. 
Froqutney  Range:  2600  MC 
to  26S00  MC 
Max.  VSWR:  l.l 
Max.  Peak  Power:  600  KW 


CALORIMETRIC  ^ 

WATTMETER  ^ 

Froquoncy  Rongo:  200  MCto  3000  MC— Max.  VSWR:  1.5  ovor  range— Mox.  Peak  Power: 
1  H''  Coaxiol  roting 


..  MICROWAVE  (X-BAND) 
4  PULSE  MEASURING 
'  WATTMETER 

for  meosuring  peok  power  of  microwove 
pulses  from  signal  generotors  or  radar  systems. 


ELECTRONIC  DIRECT- 
READING  PHASE  METER 


0-360  degrees 


i:  20  to  50,000  cycles 


Shewn  of  left  ore  o  few  of  our 
stondord  microwovo  compononts 
ovoiloblo  os  cotolog  itoms.  Special 
purpose  wove  guide  assemblies  de* 
signed  to  customer's  specs  con  olso 
be  produced. 


latest  design 

VACUUM  TUBE 
VOLTMETER 


CUBDE 


INCLUDES: 

Exclutive,  New  Single-Unit 
AC-DC  Probe 


FEATURES 

e  Accurate  Peok-to-Peok  measurement* 
o  Portable,  shock-resistant  case 
*  Lorge  5",  easy-to-read  meter 
o  Zero-Center  scale 


RANGES 

DC  VOITMETER 

Volts:  0«I200  in  7  ronges 
Input  Resistance:  10  megohms 
OHMMETER 

Design  Center:  10  ohms 
Readability:  0.2  ohm  to  1000  meg. 

AC  VOLTMETER 
AC,  RMS:  0*1200  in  7  ranges 
AC,  Peak-tO'Peak:  0-3200  in  7  ronges 
Frequency  Characteristics:  40  cps  to  3.5  MC, 
and  to  250  MC  with  crystal  probe. 

Input  Impedance:  30  meg.  shunted  by  150 
uuf  with  dual-probe  furnished. 

This  new  HICKOK  Model  215  provides  labora¬ 
tory  quality,  accuracy  and  dependability.  Ideol 
lor  the  radio-television  monufocturer  or  service 
shop.  Hos  wide  applications  in  the  electronic  or 
industrial  fields.  Contains  the  sensitivity  and 
ranges  for  lost,  accurate  measurements  of  sine 
or  complei  waves  of  electronic  devices.  Test 
leods  ore  included.  Write  today  for  complete 
information. 


THE  HICKOK  ELECTRICAL  INSTRUMENT  CO. 

10527  Dupont  Ave.  *  Clevelond  8,  Ohio 
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COMPLETE 

miniature 

FREQUENCY  STANDARD 

A  compact,  complete,  hermetically 
sealed  frequency  standard,  pre¬ 
senting  these  features: — 

1.  JAN-ized  construction  throughout. 

2.  SPACE-SAVING.  IV2''  dia.  x 
high. 

3.  WEIGHT,  approximately  10  ounces. 

4.  AVAILABLE  in  400  and  500  cycles. 

5.  ACCURACY  — .002%  (15°  to  35°C). 

6.  SHOCK-MOUNTED  on  Silicone 
rubber. 

7.  POWER  REQUIRED  —  6  Volts,  3 
amps.  70  to  200  V.  at  1  to  5  ma. 

WRITE  FOR  DESCRIPTIVE  LITERATURE. 

SPECIFYING  "TYPE  2007" 

Aiso,  manufacturers  of  frequency  standards,  multh 
frequency  standards,  chart-recording  chronographs, 
firing-cycfe  timers,  the  Watch-Master  Watch  ftate  Re¬ 
corder  and  ether  high-precision  frequency  and  timing 
instruments,  eontroUed  by  our  tuning-fork  oscHlators. 


ACTUAL 

SIZE 


Mid¬ 


American  Time  Products,  Inc. 


580  Fifth  Avenue 


New  York  J6,ALK 


MANUFACTURING  UNDER  PATENTS  OF  THE  WESTERN  ELECTRIC  COMPANY 


I 


II  ,.11  K’liM  MICROTRAN 

Transformers 


Optrt  Ff«m«  Con  itruction 


MKRO-MINIATURE  •  FOR  HEARING  AIDS 

«rtryc«,on  SUB-MINIATURE  TRANSMIUERS  AND  RECEIVERS 

Providing  the  ultimate  in  miniaturization,  these 

_ J  Micro-miniature  transformers  are  the  tiniest  com- 

^  I  mercial  units  available.  They  are  available  either 

.  hermetically-sealed  or  in  open  frame  construction. 

_  Open  frame  transformers  are  double  Expoxy  Resin 
*  impregnated  for  structural  strength  and  are  com- 
pletely  sealed  against  climatic  conditions.  Secure  tie 

yS _ points  for  the  three-inch  color-coded  flexible  leads 

I  permit  leads  to  be  used  for  mechanical  mounting. 

_ J  Maximum  frequency  range  at  O-DB  level  is  obtained 

by  use  of  Mu  Metal  core. 

SUB-MINIATURE  •  FOR  MINIATURE  AMPLIFIERS 

- J  HEARING  AIDS  AND  AIRBORNE  EQUIPMENT 

Originally  these  Sub-miniature  units  were  designed 
I  to  meet  the  requirements  of  hearing-aid  manufac- 
>-r-  turers,  however,  because  of  demands  for  ruggedized 
I  military  type  applications,  these  units  are  now  avail- 
able  from  stock  in  hermetically  sealed  containers. 
**  Mu  Metal  laminations  coupled  with  unique  winding 
methods  permit  full  frequency  range  at  O-DB  level. 

- 1-  Open  frame  units  have  flexible  three-inch  color-coded 

.  leads  and  are  double  Resin  impregnated  to  provide 

Sa~H  thorough  protection  from  adverse  climatic  conditions. 

,  MINIATURE  •  FOR  AMPLIFIERS 

"  TRANSMIHERS  AND  TRANSITOR  CIRCUITRY 

■P  These  units  were  developed  to  meet  the  demands  af 

nK  the  growing  miniaturization  program.  Despite  their 

nr  small  size  they  are  designed  to  work  at  an  O-DB  level 
with  full  frequency  response.  All  units  are  customarily 
ft  I  supplied  in  hermetically  sealed  cans;  although  open 

ft  I  frame  units  may  be  obtained  on  order.  Upon  request 

S,  I  *  for  quantities  over  one  hundred,  unwanted  taps  will 
ft  I  I  be  omitted  at  no  extra  charge. 


MIL  TYPES 


Miniature,  sub-miniature  and  micro-miniature  units 
may  be  built  to  particular  family  specifications  re¬ 
quired,  and  given  the  necessary  tests  as  described  in 
the  test  procedures  for  MIL-T-27.  These  items  may 
be  obtained  as  listed  below: 

FAMILIES  Power,  Audio,  Pulse  and  Reactor 
CASES  —  AF,  AG,  AH,  AJ,  and  YY  cans  under 
2Vi"  high 

TERMINALS  —  Designed  to  withstand  5  lb.  pull  tests 
of  MIL-T-27 

Terminals  are  available  in  steatite  compression 
types  of  pyrex  glass  sealed  headers. 

WRITE  fOR  CATAIOG  "P" 


PRODUCTION  TtCHNIQUES  (oMrtiwMdl 

while  the  operator  pulls  out  the 
twinlead  with  the  hand-operated 
gripping  tool  mounted  on  the  front 
of  the  fixture.  This  last  operation 
strips  the  insulation  from  the  wires. 


Welding  Small  Parts 


CDS' 


Maqniiiat  ottachad  to  iluoratceni  lamp 
aldi  walding  oi  small  alsctrodM  lor 
subminiatura  tubas 


A  5-POWER  magnifier  supported  con¬ 
veniently  near  the  eye  of  the  oper¬ 
ator  by  stiff  wire  is  used  to  aid  in 
hooking  filament  leads  to  connectors 
prior  to  welding,  and  also  for  in¬ 
specting  the  weld  afterward,  at  the 
Emporium,  Pa.  plant  of  Sylvania 
Electric  Products  Inc. 

A  copper  disk  set  into  an  insulat¬ 
ing  plastic  washer  forms  the  anvil 
of  a  capacitor-discharge  spot 
welder  for  welding  contact  tabs  to 
the  ends  of  a  coiled  heater  for 
tubes.  The  heater  with  loosely 
attached  tabs  is  placed  on  the  anvil 
with  tweezers  and  welded  by  press¬ 
ing  over  each  tab  in  turn  a  pointed 


1'/f. 


"Designed  for  AppHration  ” 

Delay  Lines  and  \etwarks 

The  James  Millen  Mfg.  Co.,  Inr.  has  been 
producing  continuous  delay  lines  and  lump 
constant  delay  networks  since  the  origination 
of  the  demand  for  these  components  in  pulse 
formation  and  other  circuits  requiring  time 
delay.  The  most  modern  of  these  is  the  distrib¬ 
uted  constant  delay  line  designed  to  comply 
with  the  most  stringent  electrical  and  mechan¬ 
ical  requirements  for  military,  commercial 
and  laboratory  equipment. 


Millen  distributed  constant  line  is  available  as  | 
bulk  line  for  laboratory  use  and  in  either  flex-  . 
ible  or  metallic  hermetically  sealed  units  j 
adjusted  to  exact  time  delay  for  use  in  produc¬ 
tion  equipment.  Lump  constant  delay  net¬ 
works  may  be  preferred  for  some  specialized 
applications  and  can  be  furnished  in  open  or 
hermetically  sealed  construction.  The  above 
illustrates  several  typical  lines  of  both  types. 
Our  engineers  are  available  to  assist  you  in 
your  delay  line  problems. 


JAMES  MJLLEN 


M,i|N  OFFICE 


MEG.  CO.,  INC. 


AND  FACTOKY 


MALDExN,  MASS.ACIIl  SETIS,  U.S.A. 
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Advertisers 


VOLTAGE 


- 

MAIMTAIN 


There  are  a  good  many  adver¬ 
tisers  using  ELECTRONICS 
who  should  also  be  advertising  in 
NUCLEONICS. 


Tests  on  (all  load,  hot  and 
cold,  show  that  the  stand¬ 
ard  Raytheon  Voltage  Stab¬ 
ilizer  maintoins  an  output 
from  113.1  to  114.6  volts, 
or  o  change  of  only  0.5 
volts.  Under  the  some  con¬ 
ditions  ordinary  voltage  reg¬ 
ulators  varied  os  much  os 
2  volts. 


Particularly  in  instrumentation 
and  laboratory  equipment,  there 
is  a  cross-over  of  use  in  the  elec¬ 
tronic  and  in  the  nuclear  field. 

But.  there  is  very  little  cross¬ 
over  in  the  subscriber  lists  of  the 
two  puhlications  — a  matter  of  a 
few  percentage  points. 

It  is  quite  possible  that  you  are 
doing  an  effective  presentation  of 
your  products  and  abilities  in  tliis 
excellent  issue,  but  are  missing 
such  presentation  before  one  of 
the  fastest  growing  fields  in  the 
country’s  history  — the  field  of 
atomic  energy. 

The  sales  representatives  of 
ELECTRONICS  are  also  the  sales 
representatives  of  NUCLEONICS. 
They  have  much  evidence  (minting 
to  the  opportunities  in  this  great 
NEW  field.  Ask  them  to  show  you 
what  your  potentials  can  be. 


Compare  the  performance  of  Raytheon  magnetic 
Voltage  Stabilizers  with  any  other  make.  You’ll  find 
at  least  ten  good  reasons  why  they  guarantee  better, 
more  reliable  operation  of  any  electrical  or  electronic 
equipment.  All  models  are  compact,  light  in  weight 
and  ruggedly  built  with  no  moving  parts  to  wear  out. 

Raytheon  Voltage  Stabilizers  rated  from  15  to  2000 
watts  are  carried  in  stock  by  125  parts  distributors 
strategically  located  from  coast  to  coast.  Custom- 
engineered  units,  ranging  from  5  to  10,000  watts  are 
also  available  for  military  or  commercial  applications. 

\trite  for  complete  information  and  performance  data, 

TESTS  PROVE 
10  POINTS  OF 

— (niirillirfe -  RAYTHEON 

SUPERIORITY 

Am4Sim»  e'm  ^/no/t»mk4  .o  ^  .  >  .m.  ■ 

1  D«Hv*r  occurott  AC  voltog* 
within  ±'AX 

0  Stabilii*  output  with  more 
A*  prtcision 

3o  R«9ulatt  bottor  ot  full  load 

4  Hold  up  bottor  undtr  ov«r> 
*  lood 

-iood  to  full-load 


MANUFACTURING  COMPANY 

EQUIPMENT  SALES  DIVISION 

DEPT.  6270-Ag  WALTHAM  54,  MASSACHUSETTS 
OtSnnCT  OFFICES:  MSTON.  NEW  YORK.  CLEVELAND.  CHICAGO.  NEW 
ORLEANS,  LOS  ANOEUS  (WtUNNCTON).  SAN  FRANCISCO.  SEATTU 
MTEENATUWAL  DIVISION:  19  RECTOR  ST.,  NEW  YORK  CITY 


C  Softer  .  _ _ ...  _ 

**  rogulation 

C  Accept  wider  input  velto9e 
"•  range 

1  Less  voltogt  change  os 
**  units  heat  up 

Bless  cha^e  in  output  as 
■  frequencies  fluctuate 
Q  Smaller,  lighter,  more  com* 
poet,  no  moving  ports 

to.  Cost  less  to  operate 


A  McGraw-Hill  Publication 
330  Vt'eAl  42nd  St. 

New  York  36,  N,  Y. 


MAYTH{ON  nODUCTS  INCLUDE:  WELOPOWER*  welders; 
Volcege  etehiliscrs  (reculators);  Transformers;  Sonic  osciU 
lators  for  laboratory  research;  Standard  control  knobs; 
Electronic  calculators  and  computers;  Radio,  television,  sub. 
miniature  and  special  purpose  tubes  and  other  electronic 
equipment.  *Ksg.  U.  S.  Pot.  Off. 
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HjKa  mcM  ntourncy 


CI«TtLATOa 


KAY  ELECTRIC  COMPANY 


25  Maple  Avenue 


SHF 


UHF  JlU 

TV  <7|i 

70  CHANNflS  I  I  M 


1245  MCS.  TO  9660  MCS. 


ARE  YOU  WORKING 
IN  MICROWAVES? 

1245  MCS.  TO  9660  MCS. 


DESCRIPTION:  Each  Centilator 
consists  of  o  reflex  klystron  oscil¬ 
lator.  on  output  tronsmiuion  line 
system  with  on  attenuator  and  o 
crysol  detector,  o  sawtooth  genera¬ 
tor  which  provides  signal  for  sweep¬ 
ing  the  klystron  frequency,  and  o 
regulated  power  supply.  The  Cen¬ 
tilator  8596  has,  in  addition,  o  cal¬ 
ibrated  wove-meter  for  frequency 
measurement.  Centilotors  6274  and 
8596  use  waveguide  output,  while 
the  other  models  terminate  in  stan¬ 
dard  "N"  type  coaxial  connectors. 


CENTILATOR 

SPECIFICATIONS 

Pow«r  Supply:  105  to  125  volts, 
60  cyclos,  110  watts.  Solf- 
contoinod  oloctronkatly  rog* 
utotod  powor  supply. 

^Formorly  collod  tho  Mogo^X. 

**Prk«s  listod  oro  domostk, 
F.O.B.  Foctory. 


CENTILATORS 

THE  NEW  MICROWAVE  SIGNAL  SOURCE 

USES:  The  Centilator  is  a  source  of  microwave  fre¬ 
quencies.  It  may  be  used  for  the  following: 

1.  Checking  scale  models  of  antennas  in  the  lower 
frequency  bands. 

2.  As  an  experimental  transmitter  for  point-to-point 
communication. 

3.  For  general  laboratory  use. 

4.  For  educational  institutions,  and  other  instruc¬ 
tional  purposes. 

5.  For  Microwave  receiver  sensitivity  checks. 

6.  For  frequency  response  and  bandpass  character¬ 
istic  measurements  on  microwave  receivers  and 
systems. 


kitor 

No. 

Roi>g« 

MC 

Typo 

Tronimis* 
ftion  Lino 

Fitting 

Output 

MW 

Width 

MCS 

No  ' 

Prka** 

■S9«* 

•soo 

to 

9660 

733  */■ 

00-53  U 

UO-39'U 

30 

60 

130-A 

$395.00 

6374 

63S0 

to 

7435 

5976 

00-50  U 

UO-344/U 

110 

50 

131-A 

450.00 

434* 

4340 

to 

4910 

3K33 

50  ohm 
coox 

TypoN 

115 

35 

133-dh 

450.00 

3439 

3400 

to 

3960 

3K39 

50  ohm 

coax 

TypoN 

106 

40 

133-A 

495.00 

1314 

1345 

to 

1460 

5931 

50  ohm 
coax 

TypoN 

134 

5 

134-A 

595.00 

Pham  CAIdml  MOM 
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your  special  wiring  problem . . . 


The  wiring  in  any  electronic  device  is  of  vital  importance. 
When  complexity  of  design  calls  for  exacting  cable  require¬ 
ments,  let  Rome  Cable  give  you  a  hand. 

Rome's  engineering  staff,  skilled  in  electronics  and  becked 
by  competent  research,  can  develop  for  you  the  type  of  cable 
construction  most  exactly  suited  to  your  particular  require¬ 
ment.  Rome's  manufacturing  facilities  are  sufficiently  diversi¬ 
fied  to  produce  exactly  the  type  of  cable  you  need.  Rome's 
step-by-step  control  of  quality  assures  you  of  uniformity  and 
dependability  of  performance.  Take  advantage  of  Rome 
Cable's  experience,  as  so  many  others  have  done. 

In  addition,  Rome  Coble  manufactures  a  complete  line  of 
standard  Underwriters'  approved,  as  well  as  military  type 
radio  and  television  hook-up  wires  utilizing  both  rubber  and 
thermoplastics.  So,  whatever  your  wire  or  cable  requirements, 
look  to  Rome  for  dependable  quality.  For  descriptive  litera¬ 
ture,  mail  the  coupon  below  today! 


copper  rod  serving  as  the  other  elec¬ 
trode  of  the  welder.  A  foot  {)edal 
operates  the  welder.  Heaters  are 
kept  in  a  molded  plastic  tray  before 
and  after  welding,  to  prevent  con¬ 
tamination. 

In  another  part  of  the  same  plant, 
two  welds  are  made  simultaneously 
when  fastening  the  Misch-metal 
getter  holder  to  the  anode  of  a  type 
0B3  tube.  A  hardwood  fixture 
turned  to  the  inside  diameter  of  the 
anode  is  fitted  over  the  lower  elec¬ 
trode  of  the  welder,  with  the  wood 
cut  out  to  form  a  recess  into  which 
the  getter-holder  can  be  placed  so  it 
is  resting  on  the  electrode.  The 
anode  is  then  slipped  over  the  fix¬ 
ture  as  far  as  it  will  go,  to  give 
automatic  positioning  of  anode  and 
getter  in  correct  relationship,  and 
the  foot  pedal  of  the  welder  is  oper¬ 
ated  to  make  the  two  welds. 


ir  COBTM  LBMSiTO  BUT  TBE  BEST 


ROME  CABLE 
CORPORATION 

Dept.  E-9,  Rome.  N.  Y. 

Please  send  me  informa¬ 
tion  on  Electronic  Wiring. 


ROME  CABLE  CORPORATION 

ROME,  NEW  YORK  and  TORRANCE,  CALIFORNIA 


Filament  Tabbiiifs  Machine 

Welding  of  nickel  tabs  to  emission- 
coated  tungsten  wire  for  filaments 
of  battery  tubes  is  done  auto¬ 
matically  at  high  speed  even  though 
the  filament  is  only  a  fraction  of  the 
thickness  of  a  human  hair.  Only 
two  materials  are  fed  into  the  ma¬ 
chine — the  coated  wire  and  thin. 
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Dme  Cable 


can  solve 


Wood  anvil  positions  getter  cup  accu¬ 
rately  for  welding  to  lube  anode 


HAMMARLUND 


MORE  THAN  40  YEARS  EXPERIENCE  COUNTS! 

THE  HAMMARLUND  MANUFACTURING  CO.,  INC. 

460  WEST  34th  STREET  •  NEW  YORK  1,  N.  Y. 


WORLD-FAMOUS  SUPER-PRO  600 


The  Hammarlund  “Super-Pro  600”  com-  agencies,  airlines,  the  press,  maritime  and 
munications  receiver  has  gained  world  wide  commercial  services,  for  both  single  channel 
recognition  as  the  finest,  best  performing  and  diversity  reception.  Only  recently  has  it 
receiver  available  anywhere  at  any  price.  It  become  available  for  amateur  use  where  it 
is  used  in  large  quantities  by  the  U.  S.  Army,  achieved  immediate  popularity  because  of 
Navy,  and  Air  Force,  other  governmental  its  high  performance  abilities. 


FIRST  CHOICE  FOR 


Designed  for  Dependable  Performance! 

The  “SP.600-JX”  is  a  completely  new  receiver  in  both  in  6  bands.  The  power  supply  is  an  integral  part  of  the 
electrical  and  mechanical  concept  and  incorporates  the  receiver  chassis.  Operation  on  any  of  six  crystal  con- 
experience  of  more  than  40  years  of  manufacturing  trolled  fixed  frequency  channels  within  the  range  of  the 
communications  equipment.  Every  component  in  the  receiver  is  immediately  available  at  the  flip  of  a  switch. 
Hammarlund  “SP-600-JX”  is  conservatively  rated  to  do  Stability  is  .001  to  .01  percent  depending  on  frequency 
a  specific  job.  Quality  performance  was  the  first  and  only  to  which  receiver  is  tuned,  image  rejection  is  80  db  to 
consideration  in  its  design  and  manufacture.  So  flexible  120  db  down,  and  spurious  responses  are  at  least  100  db 
is  this  receiver  it  would  require  a  numbw  of  individual  jown.  Sensitivity  is  1  microvolt  CW  and  2  microvolts 
receive^  each  specifically  designed  to  do  a  certain  job,  ^^ile  selectivity  for  the  three  calibrated  crystal  and 

to  equal  its  performance.  non-crystal  ranges  is  from  200  cycles  to  13  kc. 

This  magnificent  receiver  is  a  20  tube  dual  conversion  Radiation  is  negligible  with  no  cross-talk  in  multi¬ 
superheterodyne  covering  the  range  of  540  kc  to  54  me  receiver  installations. 

Write  to  the  Hammarlund  Manufacturing  Company  for  further  detail*. 
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from  this  ^ 
broad  line 


NEW  BOOKS 


Vol.  1 — Methods  for  Describing  the 
Situations  of  Instrument  Engineering 
first  of  a  S-volamr  work  otvlnc  a  com- 
plet«  and  anlflpd  atody  «f  tlie  arl^noe  of 
meaMuromrnt  and  control,  tronttn*  the 
aobject  an  an  eatabllahed  Held  of  enginoer- 
Inff.  This  volume  developa  a  tyatem  of 
concepts,  notations,  dlagrama  and  mathe¬ 
matical  forms  for  describing  the  perform¬ 
ance  of  physif'al  devices  and  variations  In 
physical  quantltlea  It  provides  a  descrip¬ 
tion  of  the  physical  circumstances  under 
consideration  by  means  of  diagrams,  ma¬ 
thematical  forms,  curvea  and  numerical 
data.  r.  A.  Draper,  Wo  McKay,  and 
8.  Lees.  Mpt.  of  Aeronastiral  KagtaeorlB#. 
MIT.  SAP  pp..  AHxll.  93  Ulss.. 

$6.00. 


ELECTRONIC 

ANALOG 

COMPUTERS 


Gives  aid  In  the  design  and 
operation  of  electronic  com¬ 
puters  of  the  d-c  analog  type 
used  as  differential  anslyxera 
and  equation  solvera.  Shows 
procedure  for  setting  up  prob¬ 
lems  that  lessens  chief  error 
of  faulty  assignment  of  scale 
factora  Gives  samples  of 
practical  appitcationa  Covers 
design  of  computer  clrcuita 
auxiliary  componenta  and 
complete  Installations  to  meet 
specific  needs.  By  Granlmi  A. 
Korn.  Htaff  Kngr.,  l^ockheed 
Aircraft  Corp.,  and  Theresa 
M.  Korn,  formerly  Lngr., 
Boeing  Aircraft  Co.  t?$  pp., 
70  lllua,  $7.00 


PRECISION  ENGINEERED  and  manufactured 


in  a  modern 

high<apacity  plant,  Lenkurt  Toroidal  Inductors  are  supplied 
in  the  five  hermetically-sealed  case  styles  illustrated.  These 
meet  the  large  majority  of  application  requirements.  Un¬ 
cased  toroidal  coils  are  available  in  the  same  range  of  in¬ 
ductance  values — all  being  wound  on  high-Q  molybdenum- 
Permalloy  cores  and  guaranteed  within  one  per  cent  of 
nominal  inductance  value. 


As  Studiod  by  Fourisr  crad  Loplocs 
Analysis 

An  authoritative  reference  on  communica¬ 
tion-engineering  analysis.  Deals  not  only 
with  the  Laplace.  Fourier,  and  Taylor  an¬ 
alyses  but  also  with  their  application  to 
all  important  phases  of  electrical  com¬ 
munications.  Shows  how  harmonic  and 
transient  analysis  are  applied  to  radio, 
radar,  telex  ision,  and  nuclear  electronic 
problems;  fully  treats  sideband  theory. 
Considers  both  the  mathematical  and  en¬ 
gineering  viewpoints  throughout.  By  C. 
Louis  (  ttpcia.  Res.  Kng’r.,  KCA  Lab.  Dlv.. 
4A6  pp..  273  Ulus..  $3.00 


RANGING 


in  value  from  1  millihenry  to  80  henrys,  the  com¬ 
plete  line  offers  a  combination  of  42  individual  standard 
values  distributed  over  five  case  styles.  These  are  available 
for  rapid  delivery  in  quantities  to  meet  your  most  demand¬ 
ing  production  schedules.  Intermediate  values  can  be 
supplied  on  special  order.  For  full  details,  ask  for  your 
copy  of  the  descriptive  folder,  Form  TL-P4. 


SEE  THESE  BOOKS  10  DAYS  FREE 


LENKURT  INDUCTORS 


are  made  by  Lenkurt  Electric  Com¬ 
pany — largest  independent  manufacturer  of  telephone  toll- 
transmission  equipment — also  producers  of  variable  induct¬ 
ors,  quality  filters,  decade  inductors,  and  molded  iron- 
powder  parts. 


McGrow-Htll  Book  Co., 

330  W.  42iid  St..  NYC  3$ 

Send  me  bookiii  chicked  below  for  10  don*  exoml- 
netion  on  approvel.  In  10  (Urs  I  will  remit  for 
hookiai  1  keep,  pluit  few  rent*  for  dellrerr.  and 
return  unwanted  ixtokini  postpaid.  (We  par  de- 
hverr  if  you  remit  with  thia  coupon;  oaroe  return 
privilege. ) 

□  Draper  eC  al— I  aetroineat  Eatioeariai,  Vol.  1^ 
S6.00 

n  Kern  A  Kern^Eleetranle  Analof  Coaipgtera  ■ 
17.00 

□  Cueeia — Harmonica  la  Comm.  Entiaeerinp 

w.oo 


(Print  I 
Name  . 


LWKURT  ELECTRIC 
^LES  COMPANY 

i^M^arloa  1  California 


AddreA^ 


.State. 


Company 


PoAitlon 


Tkii  ofer  apptia  fa  V.  8.  •idw. 
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Precious  cargos! 


— ivith  UaCUl/Uf/C  motors  on  guard 

whore  accuracy,  dependability,  and  long  life  are  essential 


Railroad  safety  rests  heavily  on  the  accuracy 


i 

J 

Aircraft  beacons  mark  the  way  for  night-flying 

Traffic  signals  at  busy  intersections  operate 

aircraft  Dependability  is  essential. 

constantly.  The  timing  motor  must  have  long  life. 

M.  xlorn  safety  ilevires  for  hi<ih-spep<l  Iransporlaliun  help  assure 
safe  arrival  of  loved  ones  who  travel.  \nd  Teleehroii  synchronous 

tiiiiine  motors  play  a  hip  part  in  makinp  these  safety  devices  reliahle. 

Because  of  desipn  and  the  reservoir  of  specially  compounded  oil. 

all  movinp  ]>arts  are  «-onlinuously  lubricated.  The  rotor  shaft  itself 
literally  floats  on  a  tilm  of  oil.  anil  the  entire  mechanism  turns 

ipiietly  and  with  minimum  friction.  F.ven  under  the  wide  extremes 
in  lemperaliire  and  humidity  common  in  the  transportation  field. 

Telechron  motors  —  with  their  superior  luhrication  —  have  demonstrated 
consistent,  year-in.  year-out  dependahility. 

Investipate  the  extra  advantapes  of  ipiality  Telechron  motors  for  your 

new  product  desipns.  They're  available  in  a  wide  ranpe  of  sizes  and 
characteristics.  For  complete  details,  write  for  catalop  IS-12((. 

Telechron  I)**partment.  General  F'lectric  Company,  49  Homer  Ave..  Ashland.  Mass. 


Typ*  C-SX  M«t«r.  a  hi|li-toiqM 
motof  lor  optftDon  in  Iwao-iloty  np- 
plications  involving  timing,  swt^og, 
•nd  controlling  Sturdy  gur  train  con¬ 
struction  Rcvoisiblo. 


Typt  B1  Mttpr.  A  mediim-dety 
notor  for  siicti  •pptications  as  switches, 
cc  mbination  recordmf  and  controlhni 
'^echamsms.  and  various  types  of  con- 
ytl  equipment. 
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(cwiHuMd) 


Automatic  iUament-tabbinq  machin*. 
lawi  at  riqht  have  mo**d  to  Uit  to  ooso 
tention  on  iinished  iilamont  whilo  ihoai 
moTM  in  to  cut  tho  woldod  tab.  A  ipUt- 
■•cond  lator,  tho  lows  will  moTO  to  tho 
riqht  and  roloooo,  droppinq  tho  linishod 
iilamont  onto  tho  cardboard  oquaro  at 
tho  lowor  riqht 


narrow  nickel  ribbon,  both  on 
spools. 

The  sequence  of  operation  is  such 
that  the  nickel  ribbon  is  first  cut  to 
the  length  of  two  tabs,  formed  into 
a  V,  brought  up  around  the  filament 
wire  and  .squeezed  over  it  by  clamp¬ 
ing  jaws.  When  these  jaws  retract 
under  cam  action,  two  pairs  of 
welder  jaws  move  in  to  weld  each 
end  of  the  tab  to  the  wire.  The  tab 
is  then  cut  into  two  pieces  of  un¬ 
equal  length  by  a  shearing  blade, 
the  finished  filament  is  pulled  out 
and  dropped  over  a  .sheet  of  card¬ 
board,  and  the  filament  wire  is  ad¬ 
vanced  the  exact  length  of  one  fila¬ 
ment  for  repetition  of  the  entire 
tabbing  operation.  The  short  tab 
for  one  end  of  one  filament  and  the 
long  tab  for  the  other  end  of  the 
next  are  thus  applied  in  one  opera¬ 
tion  in  the  Emporium,  Pa.  plant  of 
Sylvania  Electric  Products  Inc. 


If  you  have  a  problem  in  electronics  and 
want  to  get  some  practical  answers,  call  on 
Gray  Research. 

Our  scientists  are  on  whispering  terms  with 
electrons— and  on  yelling  terms  with  foremen. 
Because  we  have  this  rare  type  of  engineer,  we 
have  been  particularly  successful  in  coming  up 
with  scientific  answers  that  can  be  turned  into 
productive  action. 

Like  to  know  if  Gray  Research  facilities  can 
help  with  your  current  project?  Just  call,  wire 
or  write  for  a  conference— without  obligation. 


Gray  Retearch  it  equipped  to  handle  the  entire 
job  —  from  retearch,  engineering  and  design  to 
model  making,  tetting  mtd  actual  production.  For 
description  of  facilitiet  and  recent  achievements, 
tend  for  Bulletin  IlA-9. 


Inspecting  With  Ultraviolet 

Powerful  ultraviolet  lamps  are 
used  at  Utility  Electronics  to  in¬ 
spect  for  the  completeness  of  fungi- 
proofing  on  military  radio  equip¬ 
ment. 

Properly  coated  parts  have  a 
characteristic  fluorescent  glow 
under  irradiation,  so  that  areas 
skipped  by  the  spray  gun  can  be 
easily  detected  by  visual  inspection. 
The  lamps  are  mounted  in  a 
shielding  hood  in  such  a  way  that 
they  cannot  shine  directly  on  the 


T*l«viti«a  •  ViSm  and  Sitolav  iyH—»  •  A«Ji«  and  cam- 
■aaicatim  •  TahpriaNr  Wdiaimim  •  Pracit*  alactra  aiach- 


m  SEVEIOFMENT  IK..  SN  NllUUt  HIEET.  HAKNESTEI,  CORN. 
DItIiImi  of  TVe  CRAY  MANUFACTURING  COMPANY— Orifia.lor.  ol  lha 
Cray  Telapkoae  Par  Slalioa  aa4  Ika  Cnj  AvAafiapk  aad  PkoaAu4a(tapk 
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Accurate  —  Portable  -  AVAILABLE 


OoM  MoMiifl  of  tho  etcillotor  covify  ond  tunlfi9 
plungor  ouur«t  tmooth  oction  ond  rtliobl#  porforinoiHO 
ovor  long  portods.  Gontrout  um  of  lilicono^trootod 
coromic  intulotion,  including  rttitlor  ond  copocilor 
torminol  boordt,  ond  tho  uto  of  toolod  copocitort, 
trontformort,  ond  chokot,  insurot  oporolion  undor  con* 
ditiont  of  high  humidity  for  long  poriodt* 


900-2100  Megacycles 


This  compact,  self-contained  unit,  weigh¬ 
ing  only  43  lbs.,  provides  an  accurate 
source  of  CW  or  pulse  amplitude-modu¬ 
lated  RF.  A  well-established  design,  the 
Type  12  has  been  in  production  since  1948. 
The  power  level  is  0  to  —120  dbm,  con¬ 
tinuously  adjustable  by  a  directly  cali¬ 
brated  control  accurate  to  ±2  dbm.  The 
frequency  range  is  controlled  by  a  single 
dial  directly  calibrated  to  ±  1%.  Pulse 
modulation  is  provided  by  a  self-contained 
pulse  generator  with  controls  for  width, 
delay,  and  rate;  or  by  synchronization 
with  an  external  sine  wave  or  pulse  gen¬ 
erator;  or  by  direct  amplification  of  ex¬ 
ternally  supplied  pulses. 


Built  to  Navy  specifications  for  research 
and  production  testing,  the  Type  H-12 
Signal  Generator  is  equal  to  military 
TS-419/U.  It  is  in  production  and  avail¬ 
able  for  delivery. 

Prka;  $1,950  n«l,  f.o.b.  loofiten,  N.  J. 

Type  H«14  Signal  Ganorotor 
(108  to  132  megacycles)  for  testing  OMNI 
receivers  on  bench  or  ramp.  Checks  on: 
24  OMNI  courses,  left-center-right  on 
90/130  cps  localizer,  left-center-right  on 
phase  localizer,  Omni  course  sensitivity, 
operation  of  TO-FROM  meter,  operation 
of  flag  alarms. 

Prk«;  $942.00  net,  f.o.b.  ■oonlen,  N.  J. 


iircraft  Radio 

CORPORATION -BOONTON,  N.  J. 


WRITE  TODAY  for  doscriplivo  litoro* 
turo  on  A.R.C  Signol  Conorotors  or  oir* 
bomo  IE  ond  VHF  communication  ond 
novigotion  oquipmonts^  CAA  Typo  Cor* 
tificofod  for  tronsport  or  privoto  uso. 


Dependable  Elecfronic  Equipment  Since  1928 
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WE  HAVE  THE 

CONNECTIONS 


gLUlU  CUSTOM  BUILT 

ELECTRICAL  ENCLOSURES 


One  unit ...  or  hundreds  .  .  .  KIRK  &  BLUM  has  the  men,  ex¬ 
perience  and  equipment  to  fabricate  any  sheet  metal  enclosure- 
cubicles,  cabinets  or  control  panels — to  exacting  specifications. 
We  specialize  in  custom-built  parts  and  assemblies  of  sheet 
steel,  light  plate,  stainless,  aluminum,  monel  and  other  alloys  in 
gauges  to  ’>4". 

Write  now  for  more  detailed  information  .  .  .  and  your  copy  of 
the  latest  KIRK  &  BLUM  Electrical  Enclosures  Catalog  . . .  pro¬ 
fusely  illustrated.  For  prompt  quotation,  send  your  prints  to  the 
KIRK  &  BLUM  MFG.  CO.,  3211  Forrer  St.,  Cincinnati  9,  O. 


TO  MAKE  BETTER 
TRANSFORMERS 


The  transformer  illustrated  above 
has  16  terminal  connections. 
For  the  electronic  application 
under  which  this  transformer  is 
used,  each  series  of  connections 
must  provide  exact  electrical 
characteristics. 


Central  Dofkt  #  Cubkte*  e  Bectrltel  CeMnett  end  Infleturei 
Outdoor  Boctricol  Inctomrot  o  Inctrumont  Mnolt  o  Contret  Ponob 
Tronifermor  Tanks  o  Tost  Stands  a  Switch  Ooor  Hovslnes  a  louvros 


ACME  ELECTRIC  CORP. 

319  Water  St.  Cuba,  N.  V.,  U.  $.  A 


KfKK-Buim 
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The  most 


line  of  dependable 

PANEL  INSTRUMENTS 


^  \  C  .  There  are  no  blanks  m  the  Weston 

line  of  panel  instruments.  It  includes  all  the 
^  '  ri-l--  sizes  ...  all  the  ty  pes,  ranges,  sensitivities, 

too.  Many  specials,  as  well;  developed  to  meet  unusual 
requirements.  All  are  built  in  the  finest  Weston 
tradition  for  sustained  accuracy  over  years  of  dependable 
service.  Your  local  Weston  representative  will  gladly 
cooperate  on  any  panel  instrument  problem,  or  write  direct  to  .  .  . 
WESTON  Electrical  Instrument  Corporation,  617  Frelinghuysen  Avenue, 
Newark  5,  New  Jersey  . . .  manufacturers  of  W'leston  and  Tag  instruments. 


WESTON  PANEL 
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eyes  of  the  inspector. 

A  similar  ultraviolet  booth  is 
used  by  Astron  Corp.,  sdso  in  East 
Newark,  N.  J.,  to  detect  leaks  in 
hermetically  sealed  capacitors.  The 
impregnating  wax  used  in  the  units 
glows  with  a  yellow  fluorescence 
under  irradiation.  Any  wax  com¬ 
ing  out  through  a  leak  can  thus  be 
quickly  spotted. 


THEY'RE  NEWLY  DESI6NED! 
THEY  CUT  PRODUCTION  COSTS! 
TRULY  NON-CORROSIVE  JOINTS! 


Multimeter  Tester 

In  final  testing  of  the  Signal  Corps 
TS  297-U  multimeter  at  Utility 
Electronics  in  East  Newark,  N.  J., 
a  multi-pin  fixture  is  used  to  plug 
into  all  panel  jacks  of  the  multi¬ 
meter  in  one  operation.  The  oper¬ 
ator  then  flips  switches  one  by  one 
on  the  test  panel,  to  connect  a  test 


Precision  Wire  Wound 


(Bond, 

ELECTRONICS 


Send  lodaT  for 
free  catalog 
ind  engineering 
bulletin. 


Another  "beot"  by  Bondi  Here  ot  lost,  is  o  true  oxtol 
leod  resistor  with  completely  non-corrosive  joints  without 
the  use  of  solders  or  fluxes.  All  the  quolity  feotures 
ond  durobility  of  Bond's  widely  occloimed  resistors  .  .  • 
with  new  ond  ingenious  innovotions  ossuring  better, 
longer  performance!  Protection  plus  ...  the  new  Bond 
resistors  ore  absolutely  protected  from  chassis  or 
mounting  surface,  due  to  the  true  oxiol  termination 
— affording  greater  dielectric  path.  Guaranteed  to 
exceed  the  requirements  for  JAN  R-93  type  RB-31. 

Bond  resistors  ore  mode  to  oil  stondord  toteronces  ond 
ore  wound  in  o  wide  range  of  olloys  to  meet  requirements 
of  varying  resistance  values.  They  ore  built  to  customer 
speciflcotions  ond  Bond  facilities  ore  available  for 
making  the  following  custom-built  coils: 


Toroidal 

Industrial 

Solenoid 

Bobbin 

Radio 

Television 

COILS 


Making  connectioiu  to  all  Jacka  oi  multi¬ 
meter  with  one  multi-prong  iixtuie 


circuit  and  meter  to  each  range  in 
turn  for  checking  and  calibration- 
With  connect  and  disconnect 
time  each  simplified  to  one  opera¬ 
tion,  the  operator  spends  practically 
the  entire  day  pushing  bat-handle 
toggle  switches.  This  caused  sore 
fingers,  hence  some  of  the  most- 
used  switches  are  wrapped  with 
wheel-like  wads  of  adhesive  tape 
for  greater  comfort. 


Siio  Kongo  Of  Tho  Now  Bond  Axial  lood  Rosistors: 


Pin-Soldering  Setup 

A  HIGH-SPEED  setup  for  soldering 
electrode  leads  to  the  pins  of  tubes 
is  used  in  the  Emporium,  Pa.  plant 
of  Sylvania  Electric  Products  Inc. 
A  metal  mask  over  the  solder  pot 
has  drilled  holes  for  the  pins  and 
for  the  aligning  key  if  soldering 
octal  tubes.  Height  of  the  mask  is 
such  as  to  insure  correct  depth  of 
immersion  in  the  solder.  The  mask 
is  easily  lifted  for  removal  of  sludge 


Nolo:  All  Bond  Rotitlort  oro  imprognolod  lo  mool  JAN-R-93 
>po<iflcaliont. 


lUCTROMICi  CORPORATION 


60  SPRINGHELO  AVENUE,  SPRINGHELD,  N.  J. 
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HIGH  QUALITY  SYLVANIA  SOCKETS  IMMEDIATELY  AVAILABLE 


JAN  OCTAL  TUBE  SOCKHS 

Saddles  of  these  sockets  are 
nickel  plated  brass,  either  top  or 
bottom  mounted,  with  or  with¬ 
out  ground  lugs.  Body  and  con¬ 
tacts  are  of  the  same  materials  as 
the  JAN  miniature  tube  sockets. 
Contact  tabs  and  saddle  ground 
lugs  are  hot  tin  dipped. 


BUnON  TYK  SUBMINIATURE  (T3) 
TUBE  SOCKETS 

These  sockets  are  available  for 
round  8-pin  subminiature  tube 
types.  Insulation  is  type  MFE 
low  loss  plastic  and  contacts  are 
beryllium  copper  silver  plated 
with  gold  flash  covering.  Con¬ 
tacts  especially  designed  for  pos¬ 
itive  connection  and  high  pin 
retention  even  after  many  inser¬ 
tions.  Sockets  are  of  rugged  con¬ 
struction  for  long  life. 


JAN  7-  AND  9-nN  MINIATURE 
TUBE  SOCKETS 

These  sockets  are  available  in 
grade  L-4B  or  better  ceramic,  or 
type  MFE  low  loss  plastic.  The 
contacts  are  either  phosphor 
bronze  or  beryllium  copper,  sil¬ 
ver  plated.  Contacts  and  center 
shield  tab  are  hot  tin  dipped. 
Nickel  plated  brass  shields 
equipped  with  sturdy  springs 
are  available  for  all  7-  and  9-pin 
sockets. 
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Performance- tested,  transformers,  reactors,  filter 
netw’orks  and  similar  components  —  custom-engi¬ 
neered  to  the  rigid  requirements  of  commercial 
and  government  agencies. 


SPECIALTY  ENGINEERING —  DESIGN, 
DEVELOPMENT  AND  PRODUCTION 


THE  MILWAUKEE  TRANSFORMER  COMPANY 


5  2  3  1  NORTH  HOPKINS  STREET 
MILWAUKEE  9.  WISCONSIN 


Vriu  for  jjmplet,  catalogue  and  price  liili. 


THE  BIRTCHER  CORPORATION 
4371  ValUy  Blvd. 

Lot  Angolot  32,  Calif. 


You  can’t  shake,  pull  or  rotate  a  tube 
out  of  place  when  it’s  secured  by  a 
Birtcher  Tube  Clamp.  The  tube  is 
there  to  stay.  Made  of  Stainless  Steel, 
the  Birtcher  Tube  Clamp  is  imper¬ 
vious  to  wear  and  weather. 

BIRTCHER  TUBE  CLAMPS  can 
be  used  in  the  most  confined  spaces 
of  any  compact  electronic  device. 
Added  stray  capacity  is  kept  at  a 
minimum.  Weight  of  rube  clamp  is 
negligible. 

Millions  of  Birtcher  Tube  Clamps 
are  in  use  in  all  parts  of  the  world. 
'They’re  recommended  for  all  types 
of  tubes;  glass  or  metal— chassis  or 
sub-chassis  mounted. 

THERE’S  A  BIRTCHER  TUBE  CUMP 
FOR  EVERY  STANDARD  AND 
MINIATURE  TUBE! 
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Th*  ■•II  Tclaphoac  Loberatorias  S*ri«s  of  hooka  ia  publiahod  List  of  Sabi*cts:  Speech  and  hearing,  mathematics,  tranamiaaion 

hy  D.  Van  Noatrand  Company.  Other  technical  hooka  hy  laih-  and  awitchinp  cirrnita.  networka  and  wave  lihera.  quality  control, 

oratoriea  authora  have  lieen  puhliahed  hy  John  Wiley  &  Sona.  Iransdacera,  aervomechanisma.  quarts  crystals,  capacitors,  visible 

Omplete  list  of  titles,  authors  and  puhliahers  may  be  obtained  from  speech,  earth  conduction,  radar,  electron  beams,  microwaves,  wave- 

I’uhlicalion  Dept.,  Bell  Telephone  Laboratories,  New  Vork  14,  puides,  traveling  wave  tubes,  semiconductors,  ferromaynetism. 


In  their  work  to  improve  your  teleplittiie 
service.  Bell  Laboratories  make  discoveries  in 
many  sciences.  Much  of  this  new  knowledge  is 
so  basic  that  it  contriltutes  naturally  to  other 
fields.  So  Bell  scientists  and  engineers  publish 
their  findings  in  professional  magazines,  and 
fre(|uenlly  they  write  books. 

Most  of  these  hooks  are  in  the  Bell  Telephone 
Ijohorntories  Series.  Since  the  first  volume  was 
brought  out  in  1926.  many  of  the  hooks  have  be¬ 


come  standards . . .  classics  in  their  fields.  Twenty-  ■ 
eight  have  been  published  and  several  more  are  I 
in  the  making.  They  eml)ody  the  discoveries  and  | 
experience  of  one  of  the  world’s  great  research 
institutions.  | 

Bell  scientists  and  engineers  benefit  greatly  I 
from  the  published  findings  of  workers  else¬ 
where;  in  return  they  make  their  own  knowledge 
available  to  scientists  and  engineers  all  over  the 
world. 


m  BELL  TELEPHONE  LABORATORIES 


Improvirtfi  telephone  »ervice  for  America  provides  challenging  opportunities 
for  individual  achievement  and  recognition  in  scienti^  and  technical  fields. 


PRODUCTION  TECHNIQUES 


(continued) 


PATENT  ATTORNEYS 


An  unusual  situation  has  developed  at  Hughes.  In  the  last 
few  years,  our  Laboratories  have  grown  to  a  population  of 
more  than  three  thousand  men  and  women,  who  cover  a  wide 
range  of  research  and  development.  New  electronics  products 
we  have  developed  support  a  manufacturing  organization  of 
thousands  of  additional  people. 

And  yet  today  our  patent  attorneys  can  be  numbered 
on  the  fingers  of  two  hands! 


The  explanation  is,  of  course,  that  our  growth  has  been 
very  rapid  and  we  have  gotten  a  late  start  in  trying  to  build 
an  appropriately  large  patent  department.  The  situation  has 
not  been  made  any  easier  for  us  by  a  current  rapid  expan¬ 
sion  of  our  commercial,  nonmilitary  interests.  As  a  result,  how¬ 
ever,  we  believe  that  the  opportunities  for  patent  attorneys  are 
now  unusually  attractive  at  Hughes. 

To  keep  abreast  with  the  work  being  done  in  our  Labora¬ 
tories,  our  patent  department  must  be  greatly  enlarged;  this 
means  that  today's  openings  carry  unusual  potentialities  for 
rapid  advancement.  On  the  other  hand,  the  fact  that  the 
Research  and  Development  organization  to  be  served  has  al¬ 
ready  established  itself  as  one  of  the  largest  and  most  pro¬ 
ductive  electronics  laboratories  in  the  country  provides  a 
degree  of  security  not  usually  associated  with  opportunities 
for  rapid  individual  growth. 

Inquiries  should  be  addressed  to: 

Engineering  Personnel  Department 


HUGHES 


RESEARCH  and 
DEVELOPMENT 
LABORATORIES 


Culver  City,  Ems  Angeles  County,  California 


Assurance  is  required  that  re-iocation 
of  the  applicant  teill  not  cause  dis¬ 
ruption  of  an  urgent  military  project. 


Soldering  the  7  pint  oi  typo  OB3  tubes. 
Gages  ior  checking  thickness  oi  sol¬ 
dered  pins  are  at  lower  left 


from  the  solder  suriace  ana  lor 
addins:  solder.  , 

After  holding  a  tube  in  the  solder 
long  enough  to  bring  the  pins  to 
proper  temperature  so  solder  flows 
inside  each,  the  operator  sets  the 
tube  on  a  projecting  pipe  in  a  water 
bath  for  cooling  it.  When  the  next 
tube  is  soldered,  she  removes  the 
cooled  tube  with  her  left  hand, 
presses  it  against  a  towel  on  the 
bench  to  sponge  off  excess  water, 
then  pushes  the  tube  into  a  gage  to 
check  for  adhering  blobs  or  tears  of 
solder.  If  within  tolerance  for  pin 
dimensions,  the  tube  is  ready  for 
test.  If  a  pin  has  excessive  solder 
the  entire  soldering  operation  is  re¬ 
peated,  with  the  tube  held  a  bit 
longer  in  the  solder  pot.  For  .some 
tubes,  the  pins  are  pressed  into  a 
flux-saturated  pad  or  dipped  in 
liquid  flux  before  being  soldered. 

Tube  Assembly  Setup 

A  WORK  position  that  facilitates  in¬ 
spection  and  assembly  of  electrode 
structures  for  subminiature  tubes 
is  used  at  the  Emporium,  Pa.  plant 
of  Sylvania  Electric  Products  Inc. 
A  molded  rubber  mat  with  raised 
partitions  covers  the  entire  work 
position  in  front  of  the  operator  to 
keep  small  parts  neatly  separated 
and  insure  cleanliness  of  assembly 
work.  Metal  trays  and  molded  plas¬ 
tic  trays,  each  designed  especially 
for  transporting  and  storing  a  par¬ 
ticular  component  part,  are  propped 
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ping  down... 

but  not  out 

Below  periscope  level,  subs  used  to  grope  in  the 
dark,  little  able  to  push  an  effective  attack  or  to 
strike  with  accuracy  at  enemy  vessels. 

The  dark  depths  were  for  hiding,  not  attacking. 

Now  sonar  has  changed  this.  Modern  subs  of  the 
United  States  Navy,  equipped  with  newly  per¬ 
fected  under  water  detection  devices  can  locate  the 
enemy  at  great  distances  and  press  home  attacks 
from  below  periscope  depth. 

Much  of  this  change  in  submarine  tactics  can  be 
traced  to  the  electronic  laboratories  of  the  Edo 
Corporation  where  new  types  of  sonar  have  been 
developed  to  make  possible  greater  range  and 
accuracy. 

Edo  has  become  not  only  a  leader  in  the  design 
and  development  of  many  new  sonar  devices  but 
also  is  a  major  supplier  of  equipments  which  help 
make  our  Navy’s  fighting  ships  and  subs  the  best 
equipped  in  the  world. 

EDO  CORPORATION  • 


Officii  V.  S,  Smry  Photo 


EDO  EQUIPS  THE  K-1 

The  United  States  Nav>''s  newest  submarine  is  the 
K-l  shown  above, — a  new  hunter-killer  submarine 
built  by  Elearic  Boat  to  seek  out  and  destroy  enemy 
submarines.  Intricate  electronic  devices  make  this 
new  vessel  one  of  the  deadliest  vessels  yet  devised. 

It  is  not  surprising  that  much  of  the  under  water 
search  and  detection  equipment  of  the  K-l  was  built 
by  Edo  where  many  great  new  advances  in  sonar  are 
taking  place.  For  here  at  Edo,  the  latest  electronic 
developments  are  being  put  to  use  to  increase  the 
range  and  accuracy  of  many  types  of  under  water 
detection  equipment. 

Over  a  quarter  of  a  century  of  experience  in  the 
aviation,  marine,  and  electronic  fields  are  behind 
the  recent  electronic  developments  which  have  estab¬ 
lished  Edo  as  a  leader  in  sonar  development.  If  you 
haven’t  received  your  copy  of  the  book  describing 
Edo's  first  quarter  of  a  century,  write  to  Electronics 
Division,  Edo  Corporation,  College  Point,  N.  Y. 


COLLEGE  POINT,  N.  Y. 
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NEW  YORK  67 


Advertisers: 

How  about 
the 

NUCLEAR 

field? 


There  are  a  good  many  adver¬ 
tisers  using  this  ELECTRONICS 
who  should  also  be  advertising  in 
NUCLEONICS. 

Particularly  in  instrumentation 
and  laboratory  equipment,  there 
is  a  cross-over  of  use  in  the  elec¬ 
tronic  and  in  the  nuclear  field. 

But.  there  is  very  little  cross¬ 
over  in  the  subscriber  lists  of  the 
two  publications  — a  matter  of  a 
few  percentage  points. 

It  is  quite  ]MissibIe  that  you  are 
doing  an  effective  presentation  of 
your  products  and  abilities  in  this 
excellent  issue,  but  are  missing 
such  presentation  before  one  of 
the  fastest  growing  fields  in  the 
country’s  hi.story  — the  field  of 
atomic  energy. 

The  sales  representatives  of 
ELECTRONICS  are  also  the  sales 
representatives  of  NUCLEONICS. 
They  have  much  evidence  pointing 
to  the  opportunities  in  this  great 
NEW  field.  Ask  them  to  show  you 
what  your  potentials  can  be. 


NUCLEONICS 

ABC  ABP 

A  Mr(«raw«HiU  Publication 
330  WcHt  42nd  Si. 

New  York  36,  N,  Y. 


PYROFERRIC  IRON  CORES  are  sci¬ 
entifically  manufactured,  under 
strictest  quality  controls  and  rigid 
maintenance  of  close  electrical  and 
mechanical  tolerances. 


PYROFERRIv  services  are  available  for 
fhe  engineering  of  your  core  production 
requirements  .  write  for  catalog  22. 
which  gives  complete  powdered  iron 
core  information  such  as  the  manufac¬ 
ture  of  iron  cores,  their  electrical  proper¬ 
ties,  materials,  design  considerations, 
standardization  data,  uses,  and  contains 
other  useful  information. 


YR  O  EE  R  R  1C 
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Whether  your  particular  requirements  are  for  standard  or  special 
application,  choose  LENZ  for  the  finest  in  precision-manufactured 
electronic  wire  and  cable. 


plMtlc  or  braldod  typo,  conforming  to  Govornmont 
Spoclflcatton  JAN-C-TS,  otc.,  for  rodto  tnd  inotrumonto. 
Solid  or  floxIMo  coiuiuctoro,  in  a  varMy  of  altaa  and 
cotora. 


SMCMl  HAMmSn,  -- 

cords  and  caMaa,  conforming  to  Govornmont  and  ctvlHan 
roqulramanta. 


Undorwrltora  Approvod,  tor  to*  C.,  MT  C.  and  10B'’  C. 
lomporatura  ragulramanta.  Plastic  Insulated,  srith  or 
without  braids.  : 


Conductors:  Muitipla— >  to  T  or  mors  conductors  of 
stranded  tinned  copper.  Insulation:  astrudo^  color- 
coded  plastic.  Closely  braided  tinned  copper  shield. 
Tough,  durable  lackat  overall. 


■P  CNKim  MOOKmS  Ml»  WMH 

for  VHF  and  UHF,  AM,  FM  and  TV  high  frequency  clc*.^ 
cults.  LENZ  Low-Loss  RF  wire,  solid  or  stranded  tinned 
copper  conductors,  brslded,  with  color-coded  Insula¬ 
tion,  waisd  impregnation. 


lACKtraO  MKaOPMOHI  CAGU 

Conductors:  Estra-flaxibis  tinned  copper.  Polythene 
insulation.  Shield:  rss  tinned  copper,  closely  braided, 
with  tough  durable  jacket  overall.  Capacity  per  foot: 
29MMF.  _ 


SHWIMO  HVLTim  COHOIKTM  CUUS 

Conductors;  Multiple— 2  to  T  or  more  of  flailbla  tinned 
copper.  Insulation:  extruded  color-coded  plastic.Closely 
braided  tinned  copper  shield.  For;  Auto  radio.  Indoor 
PA  systems  and  sound  recording  equipment. 


Construction;  tM  tinned  copper  braid,  flattened  to 
various  widths.  Bonding  Braids  conforming  to  Federal 
Spec.  Q0-B-S7S  or  Air  Force  Spec.  24  40222. 


Conductors:  Muitipla  -2  to  7  or  more  of  flexibla  tinned 
copper.  Insulation:  axtrudsd  color-coded  plastic.  Cable 
concentrically  formad.  Closely  braidad  tinned  copper 
shield  plus'brown  overall  cotton  Jiraid. 


Conductors;  422  stranded  tinned  copper.  Insulation: 
taxtils  or  plastic  Insuistad  conductors.  Cable  fbrimed  of 
Twisted  Pairs,  color-coded.  Cotton  braid  or  plastle 
jacket  overall.  Furnished  In  2,  2,  7,  12  and  28  paired,  or 
to  specific  raquiremants. 


Lenz  Electric  Manufacturing  Co. 

1751  N.  Western  Ave.,  Chicago  47,  Illinois 

cords,  cable  and  wire  for  radio  ^  p,  a,  ^  test  instruments  ♦  component  parts 
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RE^01I»G 


20  »o 
000, 
cps 


Aiiambly  oi  lop  oloctrodo  ilructoro  ior 
typo  5905  tubo.  Magnet  ior  hondling 
degreased  anodes  Is  placed  on  knnp 
when  not  in  use.  at  right  oi  magniiying 
glass 


at  an  ant;le  within  easy  reach  of  the 
operator. 

All  parts  are  handled  with  tweez¬ 
ers  or  with  a  small  permanent  mag¬ 
net  as  they  are  assembled  on  the 
pivoted  bench-mounted  holding  fix¬ 
ture.  Mica  insulating  spacers  and 
degreased  anodes  come  in  Desi- 
cooler  cans,  furnished  by  Fisher 
Scientific  Co.,  to  minimize  chances 
for  contamination.  Finished  elec¬ 
trode  structures  are  set  on  sheets  of 
corrugated  paper  for  transporting 
to  the  next  work  position.  The  size 
of  the  open  corrugation  is  such  that 
as.semblies  fit  snugly  in  the  grooves 
of  the  paper. 

A  10-power  magnifying  glass  is 
fastened  to  the  overhead  fluorescent 
lamp  with  soft  but  hea\'y  wire  so 
the  lens  will  stay  in  any  desired 
position.  The  glass  is  u.sed  for  ex¬ 
amining  an  assembly  to  see  if  grids 
are  in  line  and  none  are  bent. 


FAST,  ACCURATE,  SIMPLE  determination  of  unknown  frequencies 
between  20  cycles  and  1  megacycle  is  a  routine  operation  with  the 
Berkeley  EPUT  (Events-Per-Unit-Time)  Meter.  Result  is  displayed 
in  direct  reading  digital  form  with  accuracy  of  ±  1  cycle.  Unit  may 
be  operated  manually  or  recycled  automatically.  Convenient  "test” 
switch  provides  complete  check  of  the  entire  circuit  in  2  seconds 
without  additional  test  equipment.  Thus  the  most  inexperienced 
operator  may  at  any  time  verify  proper  functioning  of  the  EPUT. 

SPICIFICATIONS  - 1 - 1 - 1 


(jny  wave  torm) 


MODIFICATIONS:  Standard  modifications  include  0.1,  1.0  and  10  second  selec¬ 
tive  lime  base;  automatic  time  base  scanning  over  range  of  from  3-fiO  seconds; 
switch  conversion  to  straight  forward  electronic  counter;  temperature-con¬ 
trolled  crystal:  remote  indication.  Special  modifications  can  be  made  to  meet 
particular  requirements. 

APPLICATIONS:  As  a  prcKluction  tool  for  mass  checking  of  frequency  sensitive 
elements  by  non-iechnical  personnel— As  a  icxvl  for  rapidly  and  accurately 
checking  crystals  in  production— As  a  general  laboratory  facility  for  frequency 
measurement  and  counting  applications  of  all  kinds. 

For  literature  and  data,  please  write  for  Bulletin  554 


Paper  Cups  for  Cathodes 

To  PREVENT  contamination  of  oxide- 
coated  cathode  sleeves  of  tubes  after 
baking,  the  sleeves  are  transported 
to  electrode  assembly  positions  in 
small  paper  cups.  Tweezers  are  used 
to  pick  out  a  cathode  and  insert  it 
in  the  lower  mica  spacer  of  the  tube. 

Other  small  parts  for  the  elec¬ 
trode  structure  are  transported  in 
metal  or  plastic  trays  having 
curvedbottom  partitions  to  facili- 
curved-bottom  partitions  to  facili- 
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MODEL  5M 

MODEL  S5D 

20-100,000  cps 

20-1.000,000  cps 

-r-  1  cycle 

±  1  cycle 

1  second 

1  second 

Standard  crystal->l  part  in  10' 
Oven  crystal-1  part  in  10' 

Oven  crystal— 

1  part  In  10' 

0  2-50  volts  rms  (pos.) 

0.2-25  volts  rms 
(pos.  or  neg.) 

Direct  reading  digital- 

variable  1-5  seconds 

20:^4**  X  lOVi-  X  15“ 

20%-  X  19-  X  15- 

Standard  rach  19“  x  BVa* 

Standard  rack  19-  x  17V^- 

»775 

$995 

Dyna-Labs  had  its  ear  to  the  ground  as  long  ago  as  1946,  the  birth  date 
of  our  business.  Even  then  it  was  apparent  that  the  demand  for  our 
newly  developed  earphones  would  soon  strain  our  facilities  to  the  limit. 
Today,  in  our  own  new  “plant-in-the-country”  location-with  its 
one-floor  operation,  smoother  departmental  coordination,  and 
vastly  expanded  facilities-we  can  serve  our  clients  throughout 
the  world  better,  faster,  and  more  economically. 
Extensive  provisions  have  been  made,  too,  for  the  wide  applications  of 
the  remarkable  new  Dyna-Labs  Gaussmeter  and  Aviation  Earphone 
Set  illustrated  below.  We  feel  that  it  would  be  a  sound  move  on 
your  part  to  investigate  the  possibilities  of 

these  items  in  your  business,  t 


Dyna-Labs 

_ W- _ /AT - 


We  invite  your  inquiries  for 
further  information  and 
literature.  Write  to  Dept.  E-9 


1075  STEWART  AVENUE.  GARDEN  CITY.  L.  I.,  N.  \. 

GArden  City  3-2700 


D-79  GAUSSMETER 

First  time  ever — an  instrument  for  all  your 
magnetic  measuring  problems.  Measures  flux 
density,  determines  direction  of  flow,  locates 
and  measures  stray  flelds,  plots  variations  in 
strength,  and  checks  production  lots  against  a 
standard.  Simple  to  operate,  no  ballistic  read¬ 
ings.  no  jerking,  no  pulling.  Supplied  with  pro¬ 
tective  carrying  case. 


D-98  AVIATION  EARPHONE  SET 

This  new  development  in  radio  ear¬ 
phones  for  commercial  and  private 
aircraft  supplants  the  cumbersome, 
old-fashioned,  “can"  type  head¬ 
phones.  It  has  been  thoroughly  test¬ 
ed  under  all  ground  and  flight  condi¬ 
tions,  and  has  been  approved  by  the 
CAA.  Complete  set  weighs  only  2H 
ounces. 

Exclusive  Agevts: 

Airphone  Co.,  Miami,  Florida 


I 

V 


0-47,  0-69, 

HEARING  AID  EARPHONES 

Dyna-Labs  supplies  almost  100% 

nr  thn  iniliistrv**  niif.iHn  nnr. 


chases  of  hearing  aid  earphones. 
Illustrated  in  full  scale  are  the 
sub-miniature,  miniature  and 
standard  models,  developed  in 
our  own  laboratories,  and  accept¬ 
ed  as  the  ultimate  in  modern  de¬ 
sign  and  performance. 
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m*ant  < 


ond  •th*r  •qvipmtnl 


THE 


RAYQNIC 


CATHODE  RAY  TUBES 

BYWim/HIAH 


MANUFACTURERS  OF 

PREDfniMINfD  EUCTRONIC  COUNntS  .  FREOUENCT  TIME  COUNnRE  .  PRESET  INTERVAl  CENERATORS 
HI6H  SPEED  PRINTINS  AND  RECORDING,  SHIFT  RECISHRS,  AND  DATA  HAND1IN6  EQUIPMENT 

SEE  US  AT  BOOTH  1101  WEST  COAST  i.  R.  E.  SHOW 
AND  NATIONAL  INSTRUMENT  EXHIBIT,  BOOTH  414,  CLEVELAND 


CASIE  ADDRESS.  POKHSCOPE 

WATERMAN  PRODUCTS  INCLUDE: 
3JP1  A  3JP7  JAN  RAYONIC  CR  TUBES 
3JP3  A  3JP11  RAYONIC  CR  TUBES 
3MP7  A  3MPII  RAYONIC  CR  TUBES 
3RPI.  2,  7,  11  RAYONIC  CR  TUBES 

Alto  POCKETSCOPES, 
PUISESCOPES,  RAKSCOPES 


WAIEUAN  nUCTS  CO.,  INC.  | 

PHILADELPHIA  2S,  PA.  { 


Sine*  lh«  introduclien  of  Wolorman 
RAYONIC  3MP1  Tube  for  minioturizod 
Oicillotcopos,  Wolorman  has  dovoU 
opod  a  roclangular  Tub#  for  mulli-troco 
otcilloscopy.  Identiflod  asthoWmorman 
RAYONIC  3SP,  it  it  available  in  P1,P2, 
P7  and  P1 1  screen  phosphors.  The  face 
of  the  Tube  isl  '/2"x3"  and  the  over-all 
length  is  9'/t".  Its  unique  design  per¬ 
mits  two  3SP  Tubes  to  occupy  the 
tame  space  at  a  single  3"  round  lube, 
a  feature  which  it  utilized  in  the 
S-15-A  TWIN-TUBE  POCKETSCOPE. 
On  a  standard  19"  relay  rack,  it 
is  possible  to  mount  up  to  ten  3SP 
lubes  with  sufficient  clearances  for 
rack  requirements.  Thus  3SP  RAYONIC 
lube  it  ideal  for  multi-trace  otcillo- 
tcopic  work. 


aximum  2nd  anod«  voltog#  2750  volts 
. . .  Sotisfactory  operation  con  be  achieved  at 
600  volts  . . .  Vertical  deflection  factor  52  to 
70  volts  DC  per  ir>ch  per  kilovolt . . .  Horizontol 
deflection  factor  73  to  99  volts  DC  per  irtch 
per  kilovolt ...  Grid  cut-off  voltage  2.8  to 
6.7%  of  2nd  anode  potential . . .  Focusing  volt¬ 
age  16.5  to  31%  of  2nd  ar>ode  voltage... 
Heater  6.3V  at  .6  amp...  Twelve  pin  small 
shell  ducdecal  base... Tube  can  be  mounted 
in  any  position  .  .  .  3SP1  JAN  approved. 


POTTER  INSTRUMENT  COMPANY 

INCORPORATED 

no  CUTTER  MILL  ROAD,  GREAT  NECK,  NEW  YORK 


DEPENDABLE 
MICRO-SECOND  TIMING 

WHEH 

i^rroR#o  ^5 

IN  MEASURING:  1 


IN  MEASURING: 

•  VELOCITY 
I  ACCELERATION 
I  DETONATION 
TIME 

1  DOPPLER 
FREQUENCIES 
>  PULSE 

characteristics! 


GREATER  ACCURACY 

The  use  of  on  8  megocy  A  cfysto(  li 
meosvrement  ovoiloble  li  direct 

COMPLETE  DEPEmABItir 

To  ossure  the  highest  Begfee  ef  # 

counter  is  used  at  th«S  megatycll 
decade  counters  at  fhg  lower  frequ 

DIRECT  READI» 

Digitol  registration  to  indj 


of  6  Potter  duplIRss.  Froc^nor  W  ^  micnsio^nd 
binory  couiU|||^vhich  indintesfln  ^pfl^f  nticroBR^ni 

ren  DCDer^DM AKirc.  ^ 


I  8  MEGACYCLE 
1  COUNTER- 
1  CHRONOGRAPH 

"6®  tss’S 

11 

proi  ides  thttiighest  resolution  of  time 


g,  a  ilieigil^irward  3-stage  binary 
7  permittifif  &e  conservative  use  of 


^kres^end  to  1  second  by 
if  o  micnMR^nd  are  read  from  a 
ibf  14  micresRCbnd. 


PROVED  PERFORMANCE 


Ten  years  of  SMBdEV'in  prying  grounds  and  rMorch  centers  give  OM 
donee  that  dir^mplified  circuitry  inherent  in  th^Potter  Counter-Chrono 
>  mRxtmum  i 


ireh  centers  give  ODRclusive  evi- 
itter  Counter-Chronogrgphs  pro¬ 


vides  the  ^ximum  reh|AilitY  for  critical  timing  applications.  4 

WIDE  lePLicehoN  ^ 

Thw.  it  a  FeHar  Ceuittcr-Chreiiograph  mad.  for  your  tp«iflc  opplHMlieii.  .  .  .  High- 
iptj^^gilal  rKerd.rt  or.  availabU  for  p.rinan.nl  rKording  of  m.atur.nMnlt  at 
ra/m  up  ta  ISO  pw  totond.  ^ 


KITE  FOR  INFORMATION  AND  ENGINEERING  DATA'' 
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OFFICES  AND 
WAREHOUSES  IN 
PRINCIPAL  CITIES 


The  Bridgeport  warehouses  are  designed  to  supply 
from  stock  limited  quantities  of  sheet,  rod,  wire  or 
tubing.  It  is  the  policy  of  the  company  to  maintain 
adequate  warehouse  stocks  at  all  times  so  that 
small  orders  can  be  filled  without  delay. 

The  fabricator  is  in  a  position  to  obtain  promptly 
metal  to  fill  orders  for  experimental  work  or  to  start 
production  runs,  while  waiting  for  mill  shipments. 

Bridgeport  warehouses  make  every  effort  to 
carry  the  variety  of  alloys,  sizes  and  gages  which 
fulfill  the  requirements  of  the  locality  they  serve. 


To  take  care  cf  the  maximum  range  of  widths  of 
strip  metal,  slitting  service  is  available— not  only 
to  serve  warehouse  stocks,  but  also  to  make  cus¬ 
tomers’  stocks  of  non-ferrous  strip  metal  more 
flexible. 

Bridgeport’s  Warehouse  Stocklist  carries  weight 
tables  and  a  technical  digest  giving  the  properties 
of  the  most  popular  copper-base  alloys.  If  you  do 
not  have  a  copy,  ask  your  nearest  Bridgeport  office. 

Mills  in  Bridgeport,  Conn,  and  Indianapolis,  Ind. 

In  Canada:  Noranda  Copper  and  Brass  Limited,  Montreal 


BRIDGEPORT  BRASS  COMPANY 

30  GRAND  STREET,  BRIDGEPORT  2,  CONNECTICUT 
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X  /BRASS\  0 

^  oe^mce 


•  »"ii 


SiK 


BRIDGEPORT  WAREHOUSE  SERVICE 


(con  till  Med) 


PRODUCTION  TECHNIQUES 


at  with  the 

OSCIUOSYNCHROSCOPES 
•  tk  SYNCHROSCOPE  P4-EX 


Atsamblinq  mount  lot  typo  609S  tub#,  a 
ruqgodiiod  Tanion  oi  tho  6AQS  pan- 
toda.  Cathoda  flaovaa  ara  in  popor 
cup*.  Holding  iixturo  pivot*  iorward  or 
back,  and  top  part  rotatas 


Models  ON-SA  and  ON- 
5X  are  designed  as  basic, 
highly  flexible  laboratory 
instruments  for  general 
pulse  work.  Their  speci¬ 
fications  include: 

*  High-goin  vertical  ampli¬ 
fiers. 

•  Triggered  sweeps,  fram 
an  external  trigger  or 
from  the  input  to  the 
vertical  amplifier. 

*  Recurrent  sweeps,  at  a 
repetition  rate  af  10  to 
100,000  per  second. 

•  Vertical  input  delay  af 
0.45  microsecond  (ON- 


tate  picking  out  parts  with  tweezers 
A  simple  holding  fixture  grips  the 
mica  spacer  and  stem  leads  on 
which  the  tube  mount  is  assembled 
piece  by  piece  in  the  Emporium 
plant  of  Sylvania  Electric  Products 
Inc. 


Moth  Balls  for  Silver 

When  silver-plated  components  oi 
contacts  for  electronic  equipment 
are  to  be  stored  for  several  weeks 
or  longer,  they  are  liberally 
sprinkled  with  moth  balls  in  the 
East  Newark,  N.  J.  plant  of  Utility 
Electronics,  to  prevent  corrosion  by 
normal  sulphides  in  the  atmosphere. 


Modal  P4-EX  it  datignad  for  applications  raquiring  a  Iriggarad 
twaap,  and  whara  tha  signai  iavais  mat  do  not  damand 
axtramaly  high-gain  amplification.  Its  many  outstanding  faa- 
turas  includa: 

3  a  Internal  trigger,  at  a  repetitian  rate  of  50  to  5000  per  second, 
easily  synchronixed  with  an  external  trigger  if  desired, 
a  Output  trigger,  with  the  same  range  of  repetition  rates,  which 
con  be  continuously  phased  to  lead  or  lag  the  sweep  start  by  a 
'  maximum  of  500  microseconds. 

Detailed  specifications  and  parformonca  data  available  promptly  on  your  request. 
These  new  instruments  represent  a  high  level  of  precision  design  and 
versatility  of  application  at  remarkably  low  cost.  Major  features  that 
are  common  to  all  three  instruments  include : 

•  Type  SUP  cathode-ray  tube,  operating  at  an  accelerating  potential 
of  2600  volts.  PI,  P7  and  Pll  screens  are  available. 

•  Sweep  writing  rate  continuously  variable  from  1.0  to  25,000  micro¬ 
seconds  per  inch. 

•  Sweep  calibration  in  microseconds  per  horizontal  scale  division, 
accurate  to  plus  or  minus  10%. 

•  Vertical  amplifier  flat  within  3  db  from  5  cycles  to  5  megacycles. 

•  Vertical  calibration  voltages,  at  accuracy  of  plus  or  minus  5%  for 
Model  P4-EX,  and  plus  or  minus  10%  for  Models  ON-5A  and 
ON-5X. 

•  Vertical  amplifier  input  step  attenuator. 

•  CRT  cathode  connection  externally  available,  for  application  of 
blanking  or  marker  pulses. 

NET  PRICES,  F.O.B.  Winchester,  Massachusetts: 
P4-EX  .  .  .  $465.00  ON-5A  .  .  .  $485.00  ON-5X  .  .  .  $535.00 
Write  today  for  FREE  BULLETINS  giving  detailed  specifications  and 
performance  data. 


Tote  Boxes 

Fiber  boxes  with  tapered  sides, 
recessed  bottoms  and  reinforced 
metal  comers  serve  as  low-cost  safe¬ 
stacking  tote  boxes  for  finished 
tubes  and  parts  at  the  Emporium 
plant  of  Sylvania  Electric  Products 


Method  oi  stacking  tapered-sid*  tot* 
box** 
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New  G-E  Relay  Doubles  Tip  Pressure 


Hermetically-sealed  unit  has 
larger  magnet,  no  extra  weight 

Double  the  average  tip  pressure,  40-55  grains,  is  delivered 
hv  the  larger  magnet  structure  of  the  new  C-E  relay  without 
exei-eding  Air  Force-Navy  specifications  for  size  and  weight. 

The  new  relay,  the  first  specifically  designed  for  hermetic 
sealing,  will  Mithstand  50g  operational  shocks  and  install- 
voltage  surges  up  to  1500  volts  rms  without  ffiilure. 

LONGER  RELAY  LIFE 

The  large  magnet,  polyester  stack  insulation,  and  silver-  •  | 

tipjied  contacts  assure  reliable,  long-lived  operation  in  air¬ 
craft.  shipboard,  portable  land-based  equipment  and  other  THE  LARGER  MAGNET  is  made  possible  by 
s\  stems  which  must  meet  Air  Force-Navy  specifications. 

In  every  way,  this  new  G-E  relay  is  in  a  world  of  its 
oMii — sealed  in  a  standard  size  enclosure  against  dirt,  salt 
spray,  high  humidity,  and  widely  varying  air  pressures. 

RELIABLE  SHIPMENT 

This  new  device  is  now  in  full  production  and  shipment 
can  be  rnadi*  to  meet  your  schedules. 

A'k  your  nearest  G-E  office  for  more  information,  and 
send  the  attached  coupon  today.  General  Electric  Company, 

Scheaertady  .5,  Aeic  York. 


G«fMrol  EUctric  C*mp«iiy 
SGCtion  A730-41 
Schcrwctody  5,  N«w  York 

Gonflomon: 

I  would  llko _ co^OB  of  BulloHn  OEA-5729  on  hormoticolly< 

toolod  roloyt  for: 

roforonco  only  on  immodioto  projod 
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For  more  than  18  years,  Eclipse-Pioneer  has  been  a  leader  in  the  devel¬ 
opment  and  production  of  high  precision  synchros  for  use  in  automatic  con¬ 
trol  circuits  of  aircraft,  marine  and  other  industrial  applications.  Today, 
thanks  to  this  long  experience  and  specialization,  Eclipse-Pioneer  has 
available  a  complete  line  of  standard  (1.431'  dia.  X  1.631*  Ig.)  and 
Pygmy  (0.937' dia.  X  1.278’  Ig.)  Autosyn  synchros  of  unmatched  preci¬ 
sion.  Furthermore,  current  production  quantities  and  techniques  have  re¬ 
duced  cost  to  a  nevr  low.  For  either  present  or  future  requirements,  it  will 
pay  you  to  investigate  Eclipse-Pioneer  high  precision  at  the  new  low  cost. 

*tCC  TI4DE  M*tK  tCNOIX  aviATtON  COtFOXATION 


Autosyn 


Precision-Built  by 

ECLIPSE-PIONEER 


co*'*'*^  ..f 


AVERAGE  ELECTRICAL  CHARACTERISTICS— AY-200  SERIES**  •  Specifically  designed  to  meet  the 


growing  need  ior  a  U.  H.  F.  in¬ 
sulating  material  thats  low  in 
cost 

•  Meets  IAN-P-77  ond  MO-P-TTA 
specifications. 

9  Withstands  high  temperature  due 
to  its  thermosetting  nature. 

9  Has  outstanding  electrical  prop¬ 
erties. 

9  Has  low  specific  gravity  —  is 
strong  and  rigid  with  unusually 
high  compressive  and  tensile 
strengths. 

9  Has  excellent  impact  strength 
and  hardness  allowing  its  use 
under  highly  abusive  conditions. 

9  Its  dimensional  stability  and  un- 
uual  chemical  inertness  allow 
its  use  where  other  materiols 
iaiL 

9  Readily  machinable  to  extreme¬ 
ly  close  tolerances. 

9  Avoilable  as  centerless  ground 
rods  in  any  diameter  up  to  1~. 
Also  cast  in  larger  diameter  rods 
and  sheets. 

Wrife  today  for  feetslcoi  fcsf- 
lefist  osd  sosipfet.  Osr  eoglseer- 
Isf  tfoff  It  ofwoys  of  yeor 
dlipesol. 


1 


ECLIPSE-PIONEER  DIVISION  of 

TETERBORO.  NEW  JERSEY 


,  New  York  n.  N  Y 


^  I 


M9iiMf9Ct9r9r«  9f  N99**trl9  wlr9«  Nlgb  T«i99<rR» 
lMr9  Kl9e«rlc9l  JtIbUm  9«lm<i<  »l99Cl€ 


THE  BEX  COBPORATION 


67  LANDSOOWNE  STREET 
CAMBRIDGE  39.  MASS. 
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LEFT — Op«n  viaw  oi  a 
typical  Kaytlon*  Aiicndt 
Power  Transionmt  to 
thow  conilTuction.  TUa 
particular  unit  wai  tnp- 
pUod  horraoUcally  loalod. 


COMPANY 

UNion  6-5400 
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PRODUCTION  TECHNIQUES  (coiiUniKd) 

Inc.  Assembly  with  tubular  rivets 
gives  strength  at  low  cost  The 
boxes  were  built  to  Sylvania  specifi¬ 
cations  in  two  different  sizes  by 
Grand  Rapids  Tote  Box  Co.,  Grand- 
ville,  Mich. 


Chassis  Protector 


Wood  blocks  on  top  oi  protoctiTO  wood 
iroms  oro  lurnod  to  lock  chassis  in 
position.  Opon  sidss  give  access  to  parts 

A  SIMPLE  open-sided  wood  frame  is 
used  to  hold  each  completed  military 
radio  chassis  after  assembly  at  the 
Clifton,  N.  J.  plant  of  Federal  Tele¬ 
phone  and  Radio  Corp.,  an  IT&T 
associate.  The  frame  protects 
chassis  and  components  against 
damage  or  scratching  during  align¬ 
ment  and  final  operating  tests. 


Spraying  Small  Parts 
in  Tumbling  Cage 

Mica  spacers  in  batches  of  several 
thousand  are  each  sprayed  on  both 
sides  with  a  magnesium  compound 
at  a  production  rate  of  about  5 
minutes  per  batch,  by  mounting  the 
spray  gun  inside  a  rotating  cylindri¬ 
cal  screen-wire  cage  like  a  tumbling 
barrel  and  letting  the  spacers 
tumble  through  the  spray.  A  250- 
watt  Sylvania  infrared  heat  lamp, 
also  inside  the  cage,  bakes  the  com¬ 
pound  simultaneously  with  spray- 
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DC  POWER  SUPPLY  SPECIFICATIONS 

REGULATION:  72%  for  both  line  (105-125  volts)  and  load  variations. 
REGULATION  BIAS  SUPPLIES;  10  millivolts  for  line  105-125  volts. 

RIPPLE:  5  millivolts  RMS 


VOLTS 

CURRENT 

MODEL 

100-325 

0-150  Bias 

6.3  AC.CT.* 

0-150  Ma. 

0-5  Ma. 

10  Amp. 

131 

100-400 

6.3  AC.CT. 

0-150Ma. 

10  Amp. 

141 

200-500 

6.3  AC.CT. 

0-200  Ma. 

6  Amp. 

245 

0-300 

0-150  Bias 

6.3  AC.CT. 

0-150  Ma. 

0-5  Ma. 

5  Amp. 

315 

0-500 

6.3  AC.CT. 

0-300  Ma. 

10  Amp. 

500R 

#1  200-500 
#2  200-500 
#3  6.3  AC.CT. 

#4  6.3  AC.CT. 

0-200  Ma. 
0-200  Ma. 

6  Amp. 

6  Amp. 

510 

0-500 

0-150  Bias 

6.3  AC.CT. 

0-300  Ma. 

0-5  Ma. 

10  Amp. 

615 

0-350 

0-750  Ma. 

700 

0-350 

0-1.50  Amp. 

710 

0-350 

0-2.25  Amp. 

720 

0-350 

0-3.00  Amp. 

730 

0-600 

0-750  Ma. 

750 

0-600 

0-1.50  Amp. 

760 

VOLTS 

CURRENT 

MODEL 

0-600 

0-2.25  Amp. 

770 

0-600 

0-3.00  Amp. 

780 

#1  0-600 

0-200  Ma. 

#2  0-600 

0-200  Ma. 

800 

#3  6.3  AC.CT. 

10  Amp. 

#4  6.3  AC.CT. 

10  Amp. 

0-600 

0-200  Ma. 

0-1 50  Bias 

0-5  Ma. 

815 

6.3  AC.CT. 

10  Amp. 

0-1000 

0-50  Ma. 

Ripple  10  mv. 

6.3  AC.CT. 

10  Amp. 

1020 

0-1200 

Ripple  10  mv. 

0-20  Ma. 

1220 

6.3  AC.CT. 

10  Amp. 

200-1000 

Ripple  20  mv. 

0-500  Ma. 

1250 

0-1000 

Ripple  20  mv. 

0-500  Ma. 

1350 

100-400 

0-150Ma. 

Regulation  0.01  % 
Ripple  1  Mv. 

6.3  AC.CT. 

10  Amp. 

2000 

0-30 

Ripple  0.1% 

0-30  Amp. 

3030 

0-3 

Regulation  5  Mv. 
Ripple  1  Mv. 

0-100  Ma. 

3100 

*AII  AC  Voltages  ore  unregulated.  All  units 
All  units  designed  for  relay  rack  mounting  or 


metered  except  Models  131,  315an^^^0 


are 
bench  use. 


^ The  Kepco  Voltage  Regulated  Power 
Supplies  ore  conservatively  rated.  The 
regulation  specified  for  each  unit  is 
available  under  all  line  and  load  con¬ 
ditions,  within  the  range  of  the  in- 
l^trumenMJfrit^o^pecificati^^ 
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HYCOR 


MPCRITE  CO.,  Inc..  561  Broadway,  New  York  12  ,  N.Y. 

In  Canada  Allas  Radio  Carp.,  Lid..  560  King  St.,  W.  Toronto 


INFORMATION 
on  positions  at 

NORTHROP 


Decade-Inductor  units 


Northrop  Aircraft,  Inc.  is  engaged 
in  vitally  important  projects  in 
scientific  and  engineering 
development,  in  addition  to  aircraft 
production.  The  program  is 
diversified,  interesting  and  long- 
range.  Exceptional  opportunities 
await  qualified  individuals. 


•  HYCOR  DECADE  -  INDUCTOR  units  are 
indispensable  for  design  and  experimen¬ 
tation  work  on  audio  filters. 

•  The  units  are  available  in  four  ranges  up 
to  10  henries.  Units  may  be  used  indi¬ 
vidually  or  all  four  may  be  connected  in 
series  to  obtain  11,11  henries  in  1  milli¬ 
henry  steps. 

•  Toroid  coils  are  used  to  obtain  high  "Q", 
stability  and  low  pickup  from  external 
fields.  Inductance  accuracy  is  2%.  Sami  for  bulletin  D-l 

HYCOR  COMPANY,  INC. 

11433  VANOWIN  STREET,  NORTH  HOLLYWOOD,  CALIFORNIA  •  SUnMt  3-3340 

Monufocturart  of  Toroid  Inductors,  Docodo  Inductor  InttrvmonH, 
Wovo  Filtors,  Rotistivo  Nttworks,  ond  Procision  RosUtors 


The  most  responsible  positions 
will  go  to  top-caliber  engineers 
and  scientists.  However,  a  number 
of  excellent  positions  exist  for 
capable,  but  less  experienced, 
engineers.  Some  examples  of  the 
types  of  positions  now  open  are: 


ELECTRONIC  PROJECT  ENCINEDtS.., 
ELECTRONIC  INSTRUMENTATION 
ENGINEERS . . .  RADAR  ENGINEERS . . . 
FLIGHT-TEST  ENGINEERS... 
STRESS  ENGINEERS... 
AIRO-  AND  THERMODYNAMICISTS... 
SERVO-  MECHANISTS . . .  POWER-PLANT 
INSTALLATION  DESIGNERS... 
STRUCTURAL  DESIGNERS... 
ELECTRO- MECHANICAL  DESIGNERS... 
ELECTRICAL  INSTALLATION  DESIGNERS. 
ENOINEERINO  DRAWINO  CHECKERS... 

Qualified  engineers  and  scientists 
who  wish  to  locate  permanently  in 
Southern  California  are  invited 
to  write  for  further  information 
regarding  these  interesting,  long- 
range  positions.  Please  include 
an  outline  of  your  experience 
and  training. 


■  PROVIDE  DELAYS  RANGING 
I  FROM  I  TO  120  SECONDS 


X  EATURES:  —  Compensated  for  ambient  tempera¬ 
ture  changes  from  —^0*  to  1 10®  F  . . .  Hermetically 
sealed;  not  affected  by  altitude,  moisture  or  other 
climate  changes . . .  Explosion-proof . . .  Octal  radio 
bose  . . .  Compact,  light,  rugged,  inei^nsive  .  .  . 
Circuits  available:  SPST  Normally  Open; 

SPST  Normally  Closed. 

PROBLEM?  Send  for  "Special  Problem  Sheet" 


Allowance  for  travel  expenses. 


^  VOLTAGE  or  J,V  ‘WITH  AMVtllTt  A  mJD  ©  tit© 

Is  BATTCHT  4  CMAUGOl'  VOLTA«VAWE$  PPrillT  ATOHS 

ISJ  VARIES  AFWOX  |  OHtT  1 

Cn©'  I  9or  th©  sim- 

I,  JU/o  .  Zyo  pleat,  lightest, 
cheapest,  and  most  compact  method  of  obtedni^ 
current  or  voltage  regulation . . .  For  currents  of  .060 
to  6  Amps. . . .  Hermetically  sealed;  not  affected  by 
altitude,  ambient  temperature,  humidity. 


Address  correspondence  to 
Director  of  Engineering, 


NORTHROP 
AIRCRAFT,  INC. 


Write  For  4-page  Illustrated  Bulletin. 


1009  E.  BROADWAY 
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MEET  YOUR  H-F  REQUIREMENTS 


FEDERAL  R6  TYPE  COAXIAL  CABUS 

regular  jacket 

*0-l4/U 
RO-I5/U 
*0-1 7/U 
R0-1t/U 
*0-1 9/U 
*0-M/U 
*0-21/0 
*0-33/0 
RO-33A/U 
*0-338/0 


*0-5/0 

*04/0 

*0-7/0 

*04/0 

*o.*/o 

*O-M/0 

*0-10/0 

*0-11/0 

*0-13/0 

*0-13/0 


*0-59/0 

*0-53/0 

*0-53/0 

*0-55/0 

*0-71/0 

*0-74/0 

*0-79/0 

*0-105/0 

*0-111/0 


low  TEMPERATURE 
NON-CONTAMINATING  JACKn 

*0-58/0 
*0-5A/0 
*0-8A/0 
*0-98/0 
8O-I0A/0 

Th#  following  typo*-ovor  H-inch  dlomolor 
oro  ovalloblo 

W-20A/0  *0-34A/l 

8O-33A/0  80-74A/I 

rodoral  Toigphono  ond  Radio  Corporatk 

SateniMm-intaiin  Divisian— ciHten,  N.  J 


*0-11  A/0 
*0-13A/0 
*O-13A/0 
*O-31A/0 


*0-338/0 

*0-588/0 

*O-58C/0 

8O-59A/0 


8O53A/0 

*0538/0 

8O55A/0 

*O-79t/0 


RO-14A/0 

RO-17A/0 


Intludiiig  Ihi  Mettl-dtvtloptd 

LOW  TEMPERATURE 
NON-CONTAMINATING  THERMOPLASTIC  JACKET 


9n  •  Industrial  Electronics  •  Radio  and  TV  Lead-Ins 
•  Radar,  Pulse  and  Experimental  Equipment 

Whatever  your  requirements  for  high  frequency  coaxial  cables— 
look  to  Federal- America’s  top  source  of  regular  RG  types  and  pio¬ 
neer  source  of  low  temperature  RG  types.  Federal  was  first  to  develop 


Typical  federal  RG  Types 


Manufacturer  at  America's  Most  Complete  Line  of  Solid  Dielectric  Cables 


Federal  Telephone  and  Radio  Corporation 


iFtKui  micssaaiccrt:!  uini 

Tinn  Nutley.N.J . aunitot 

ITtT'swcrld  widerasaarchandi 
organ 


ELECTRONICS  — September,  1952 


(contifiiitd) 


PRODUCTION  TECHNIQUES 


Measure  PHASE  Difference 
Directly  0'’-360° ... 

EJeA^n 


Use  oi  spray  gun  and  lnirar*d  lamp 
Insids  motor-drirsn  squirrsl  cags  to  add 
insulating  coating  oi  magnosium  com¬ 
pound  to  mico  spacsrs  for  hibos 


ing.  The  material  cracks  as  it 
hardens,  so  that  under  a  microscope 
the  surface  of  the  added  insulating 
coating  resembles  that  of  a  dried- 
out  mudhole.  This  provides  the  de¬ 
sired  increase  in  length  of  surface 
leakage  paths. 


Type  320AB  PHASEMETER 

•  ...  In  4  full  scale  ranges,  0°-36°,  0°-90°,  0°-180°,  0°-360°, 
without  ambiguity 

•  ...  Independent  of  voltage  amplitude  from  1  to  170  volts  peak 

•  ...  Independent  of  voltage  wave  form 

•  ...  Independent  of  frequency  from  2cps.  to  lOOkc.  (accuracy:  20cps- 
20kc,  1%  of  full  scale  -f  3°;  error  increases  slightly  above  20kc.) 

•  Large,  easily  read,  mirrored  scale  panel  meter 

•  Ease  of  operation  —  ideal  for  produaion  testing  or  laboratory  use 

•  Eliminates  tedious  and  inaccurate  oscilloscope  techniques 

•  Terminals  for  recorder  .  .  .  instantaneous  res{>onse  of  output  voltage 
to  phase  changes 

•  Incremental  accuracy  better  than  1%  of  full  scale 

•  Proven  performance  and  quality  workmanship 

In  audio  facilities,  ultrasonics,  servomechanisms,  geophysics,  vibration, 
acoustics,  aerial  navigation,  electric  power  transformation  or  signalling, 
.  .  .  in  mechanical  applications  such  as  printing  register,  torque  measure¬ 
ment,  dynamic  balancing,  textile  and  packaging  machinery  and  other  uses 
where  an  accurate  measure  of  the  relative  position  of  moving  parts  is 
required  .  .  .  the  type  320AB  Phase  Meter  has  achieved  widespread 
approval  as  a  unique  and  versatile  measuring  instrument. 

For  further  information  on  measuring  phase,  send  for 
specification  bulletin  and  TIC  Laboratory  Reports 

fnginMring  R*pr*s«nrofiv*$ 

Chicago,  Ill.  —  UPtown  8-1141  Arnprior,  Ont.,  Can.  —  Arnprior  400 

Cleveland*  Ohio  PRospect  1-6171  New  York,  N.  Y.  Murray  Hill  8-58S8 

Waltham.  Maas.  —  WAltham  5-6900  Hollywood.  Cal.  Hollywood  9-6305 

Boonton,  N.  J.  —  Boonton  8-3097  Dallas,  Texas  —  Dixon  9918 

Dayton.  Ohio  Michigan  8721 


Fiber  Caps  Prevent 
Shorts  To  Chassis 

When  bare  pigtail  leads  of  capaci¬ 
tors  are  folded  back  along  the  com¬ 
ponent  to  reach  a  terminal  close  to 
the  side  in  a  crowded  chassis,  there 
is  danger  of  the  lead  shorting  to  the 
chassis.  This  is  particularly  true  in 
auto  radios,  where  parts  may  shift 
due  to  vibration.  Instead  of  insulat¬ 
ing  the  lead  with  spaghetti  as  ie 
conventionally  done,  time  and 
money  are  saved  in  the  Buffalo  plant 


Conn»c1ing  copodlor  laud  to  tub.  lockol 
torminal  in  auto  radio.  Olhor  load  is 
coTorad  by  iibar  cop  Ibat  praraals 
aborti  to  adlacant  chcusis  walla 


53S  Mai*  Straat,  Aetea,  Matsachai.Ht,  Talapkoae:  Aetna  600 
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made  to  your  order  for 

resistance  values  •  size 
temperature  coefFicient  .  mountings  .  quality 


NIW  DiSIGNS 


AMf»ic«N  TitivisiOM  t  Radio  Co 

QiuUtt^  StMit  t^3l 

S*INI  rAUL  I  MINNiSOIA-U  S  A  A 


FR/EZ  INSTRUMENT  DIVISION  of 

1324  Taylor  Avenue  •  Baltimore  4,  Maryland 
Eiiratl  Sites:  Bend;i  imernilionil  Ouiskhi  72  Fittli  Are*  N  Y  It  N  T 


U.  G.  CONNECTORS 


Our  Coaxial  Cable 
Connectors  Meet  All 
Government  Specifications 

^  ALL  ORDERS  DELIVERED  PROMPTLY 

Manufacturers  of 
Highest  Quality  Connectors 


/AUTO  RADIO  \ 

YIBRAT0R&' 

^CUUfUC  t 

Stacti  S/k^acvtA  / 


ALLIED  INDUSTRIES,  INC 

1023  S.  21st  STREET 
LOUISVILLE  10.  KY. 


Phone  Arlington  4640 


HIGH  PRECISION 


from  a  high  precision  source 


A  COMPLETE  LINE 
OF  VIBRATORS  . . . 


D«tign«d  for  U»«  in  Standard  Vibrotor* 
:■:*«  Oparatad  Auto  Radio  Rocoivan.  iuilt 
^  with  Procision  Construction,  footuring 

ICoromic  Stock  Spocors  for  longor 

Loiting  Lifo.  Bockod  by  moro  thon  ^ 
I  20  yoors  of  ORporionco  in  Vibrotor  ^ 
^  Dosign,  Dovolopmont,  ond 
■\  Manufacturing. 


Widely  uneful  u  temperature  meaAurin^  elements 
and  aa  liquid  level  aenaorn,  theae  temp^ature  re- 
aponaive  reaiatuTH  are  built  by  lieiidix-Friez  under  a 
ayatem  of  quality  c'ocitrola  aet  up  to  meet  eaarling 
y'  military  atandarda  of  acriirarv.  You  can  count  on 
/  them  aa  the  very  T»eat  olitainable,  whether  piircbaaed 
k  /  from  atoi'k  or  made  to  your  own  apeciBcatioii.  Aak 
\  /  for  a  liat  of  applicationa. 

STANDARD  TYPES  IMMKDIATELY  AVAILABLE 


Size  (inchot) 


Typical 
•pplicotiow  in 
copsula  ferm 
tof  t— ipsrohtf 
—nsing  of 
hydrouUc  Oi. 


Write  for  details  to  Dept.  M 
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^  R£LR¥S 


SIGNAL  ENGINEERING 


HEAVY  DUTY 

MULTIPLE  ARM 
RELAYS 


Designed  for  high  degree  of  versatility  and  to  meet  severe  operating  con¬ 
ditions  where  performance  reliability  is  vital  Adaptable  to  many  different 
circuit  arrangements.  Rigid,  cast  aluminum  bodies.  Balonced  armature 
construction.  Highly  resistant  to  shock  and  vibration.  Available  A.C.-D.C. 
Also  special  models' built  for  specific  requirements. 

Relay  assemblies  can  be  modified  to  meet  Armed  Services  applications. 
Submit  your  requirements  for  our  recommendations. 

Cagint^rixig  R«prM«ntoliT«t  ta  Principal  CitiM 


Write  for 
Bulletin  30-6 


only  PEM  self- 
clinching  fasteners 
provide  all  these 
advantages... 


WASHER  SPECIALISTS  for  nearly 
half-a-century.  Dies  in  stock  will 
produce  most  sizes.  Big  runs  made 
with  automatic  presses.  An  econom¬ 
ical,  accurate,  and  highly  reliable 
source  for  washers,  also  all  kinds  of 
metal  stampings.  HAVE  WHITE¬ 
HEAD’S  CATALOG  ON  FILE; 
write  for  it. 


More  than  600  leading  manu¬ 
facturers  have  standardized  on 
PEM  self-clinching  fasteners 
for  good  reasons— 

la  Provide  load  carrying  threads 
in  steel,  aluminum,  copper  or 
brass  sheet,  "Too  Thin  to 
Thread." 

2.  Reverse  side  of  sheet  remains 
flush. 

3t  Positive  lock  prevents  turning 
of  fastener. 

4a  Past,  simplified  clinching— one 
or  several  at  a  time— with 
standard  tools.  Just  squeeze 
and  they’re  locked  in. 

Write  for  literature  and  sam¬ 
ples  for  trial.  Use  PEM  self- 
clinching  fasteners  for  fast 
assembly  and  lower  costs. 
Penn  Engineering  &  Manufac¬ 
turing  Corp.,  Doylestown,  Pa. 


1691  W.  LAFAYETTE 


DETROIT  16,  MICH. 


Dano  for  coil  performance!  Dano  for  coil 
dependability!  From  simple  elearical  coil 
windings  to  specially  treated  coils — Dano 
is  the  confident  choice  everytime. 


•  Form  Wound 
o  Paptr  Section 

•  Acetoto  Bobbin 

•  Bokelite  Bobbin 

o  Cotton  Interwoove 
o  Coils  for  High 
Temperature 
Applications 


THE  DAHO  ELECTRIC  CO. 

MAIN  ST.,  WINSTED,  CONN. 


ALSO, 

TRANSFORMERS 
MADE  TO  ORDER 
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2  MUSTS 

For  Low-Cost  Servicing 
of  Mobile  Systems 


Low  in  first  cost;  low  in  upkoop.  Th«s« 
componion  instrumonts  provido  o  compUU 
frequency  and  modulation  meosuring  sor. 
vic«  lor  your  mobilo  communications 
system.  No  extro  equipment  or  expensive 
crystols  to  buy,  when  odditionol  channels 
need  to  be  monitored.  Sturdy,  light 
weight.  They  make  it  eosy  for  you  to  keep 
frequency  ond  FM  modulation  swing 
within  licensed  limits. 


OftaJ0  l>y  &  nginMTt  fov  &ngm0*f 


For  Multiple  Mobile  Frequencies. 
The  Type  205  FM  Modulation  Meter 


Avoifopit  in  rubber,  n0cpr9n0  ond  plotlic 


Toilored  to  your  needs .  • ,  quality  controlled  from 
start  to  finish . ..deodly  enemies  of  CORDefiriumf 
You  moke  the  electronic  products  ond  we  will 
supply  the  dependoble  connecting  ports. 

Also 

''NOFLAME>COR'' 

The  Tolevision  Hookup  Wire 


The  Type  205  FM  AAodulotion  Meter  meas¬ 
ures  peok  frequency  swing  due  to  voice 
modulation  of  FM  tronsmitters,  as  required 
by  the  FCC.  Indicotes  0-25  KC.  deviation. 
Instantly  tunable  to  any  frequency  from 
25  MC.  to  200  MC.  Simple  to  use.  Direct 
reoding.  No  charts.  No  tobies.  Con  be 
fieid-calibroted.  $240.00 


so  Chvreh  StrMt.  New  Yo.*h  7.  N.  Y 


For  Any  Number  of  Frequencies 
AM  or  FM.  The  Type  105-B 
Micrometer  Frequency  Meter 


HYDRA  will  make  th 


without 


MIL-B.233A 


Militoty  Speci  Chert 

PRODUCTS 

A«. 


19  STOCK  SIZES  AT 
PUBLISHED  PRICES! 
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of  Sylvania  Electric  Products  Inc. 
by  placing  a  fiber  cap  over  the  en¬ 
tire  end  of  the  part  after  the  lead 
is  bent  back. 


Stirring  Chemicals 


HERMETICALLY 
SEALED  UNITS 


NYT  hermetically  sealed  trans¬ 
formers  are  available  in  all  stand¬ 
ard  sizes  to  meet  MIL-T-27  speci¬ 
fications,  and  especially  designed 
constructions  for  a  wide  variety  of 
military  as  well  as  civilian  applica¬ 
tions.  Designed  and  built  to  meet 
the  most  exacting  specifications. 
Production  facilities  for  quantity 
production  of  all  sizes. 


MbdnQ  o  batch  ol  alumloum  oxido 
■olutlon 


Fractional-horsepower  motors 
insure  thorough  mixing  of  the 
aluminum-oxide  solution  for  coat¬ 
ing  heater  wire  in  the  Emporium, 
Pa.  plant  of  Sylvania  Electric  Prod¬ 
ucts  Inc.  An  ordinary  Hamilton 
Beach  malted-milk  mixer  is  used 
for  preliminary  stirring  when  the 
chemical  is  prepared  for  use,  and  a 
small  motor  with  two-blade  fan  is 
used  to  keep  the  solution  agitated 
while  wire  passes  through  it  in  the 
Merkil  Korif  coating  machine. 


HORNET  transformers,  pioneered 
by  NYT,  are  of  open  type  construc¬ 
tion,  utilizing  Class  H  insulating 
materials.  Approximately  one- 
fourth  the  size  and  weight  of  com¬ 
parable  Class  A  units.  Filament 
and  plate  supply  transformers  and 
chokes.  Units  can  be  designed  for 
ambients  up  to  190  deg.  C.,  alti¬ 
tudes  up  to  60,000  feet;  power 
ratings  from  2VA  to  5KVA. 


POWER,  AUDIO,  FILAMENT 
and  PLATE  TRANSFORMERS 
REACTORS  •  FILTERS  •  CHOKES 
TV*  RADIO  •  ELECTRONICS 


Engineering  and  development  facilities 


Method  of  usioq  motor  to  prevent  Mt- 
tling  ol  alumintun  oxide  solution  in 
cootinq  machine.  Small  twO'blade  fan 
is  positioned  off<enter  to  keep  solution 
moving  around  bowl 
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Advertisers: 

How  about 
the 

NUCLEAR 

field? 


Thrre  are  a  good  many  adver¬ 
tisers  using  this  ELECTRONICS 
who  should  also  be  advertising  in 
NUCLEONICS. 

Particularly  in  instrumentation 
and  laboratory  equipment,  there 
is  a  cross-over  of  use  in  the  elec¬ 
tronic  and  in  the  nuclear  field. 

But,  there  is  very  little  cross¬ 
over  in  the  subscriber  lists  of  the 
two  publications  —  a  matter  of  a 
few  percentage  points. 

It  is  quite  possible  that  you  are 
doing  an  effective  prasentation  of 
your  products  and  abilities  in  this 
excellent  issue,  but  are  missing 
such  presentation  before  one  of 
the  fastest  growing  fields  in  the 
country's  history  —  the  field  of 
atomic  energy. 

The  sales  representatives  of 
ELECTRONICS  are  also  the  sales 
representatives  of  NUCLEONICS. 
They  have  much  evidence  pointing 
to  the  opportunities  in  this  great 
NEW  field.  Ask  them  to  show  you 
what  your  potentials  can  be. 


NUCLEONICS 


A  McCraw-Hill  Publication 
330  West  42nd  St. 

New  York  36,  N.  Y. 


An  accurate,  inexpensive 
and  portable  machine  for  en¬ 
graving  name  plates  and  panels, 
forming  small  molds  and  dies,  and  pro¬ 
filing  small  parts.  Geometrically  correct  for  true  three  dimensional  work. 
Accurately  duplicates  master  copy  in  metals,  plastics  or  wood.  Rugged, 
sturdy  construction. 

COMPARE  THESE  SUPERIOR  FEATURES 

•  Eagroves  is  2  or  is  }  diswnuoss.  o  High  tpcod,  ball  bconng  ipiadic 

•  Postogropb  pcrmitt  4  rcdoctios  lalin.  o  Chock  <%“  to  toko  raricfir  of  ssioll  tooti, 

•  Microowtor  depth  costrol  graduatod  hi  born,  swosted  peisti  a>  well  os  itasdard 

tbooMsds  of  an  inch.  evttort. 

Semd  far  lUuatrmimd  Cmmlag 

MICO  INSTRUMENT  COMPANY 


76E  Trowbridge  St. 


Cambridge,  Mass. 


photograph  tf-i 

A  photo  roeorrf  Is  qtiickmr,  nw  oeewrato; 

Mttf  ft  may  prova  to  bo  prfeafasa. 

THE  ADVANCED  single-lens  reflex  design  of  the  35-mm. 

PRAKTICA  FX  makes  it  easier  for  you  to  get  expert 
photomicrographs,  oscillographs,  extreme  close-ups,  copy  work, 
etc.,  in  black  and  white  or  natural  color.  Use  it  for: 

Recording  lab  and  field  observations,  quality  control, 
inspections,  photographing  equipment  in  field,  training 
personnel,  etc.  Excellent  for  the  home  photographer,  too. 

From  $99.50  to  $199.50  (tax  incl.). 

The  Praktica  Co.,  Inc., 

48  W.  29  St.,  N.  V.  1,  N.  Y. 


39  tested  ideas 
Free  for  you! 


The  Praktiea  Co..  Ine.  Dept.  F*92 
48  West  29th  Street.  N.  Y.  1,  N.  Y. 


City . Zone. . .  State. 


aS-MMaSINGLC'LCNS  REFLEX  CAMERA 


ELECTRONICS  — September,  1952 


331 


NEW  PRODUCTS 


OTHER  DEPARTMENTS 
featured  in  this  issue: 


Edited  by  WILLIAM  P.  O'BRIEN 


Page 

Electrons  At  Work . 162 

Production  Techniques. .  .262 

Plants  and  People . 380 

New  Books  . 392 

Backtalk . 412 


Recently  Developed  Test  Instruments,  New  Materials  and  Com¬ 
ponents  and  Various  Types  of  Power  Supplies  Are  Included  .  .  . 
Twenty-seven  Trade  Bulletins  Reviewed  Under  Literature  (p  368) 


micrometer  frequency  meter  meas¬ 
ures  center-frequency  deviation  on 
any  number  of  f-m  or  a-m  transmit¬ 
ters,  throughout  a  continuous  range 
of  frequencies,  0.1  me  to  175  me. 
A  stage  of  audio  amplification  and 
a  function  selector  switch  accom- 
jtlish:  (1)  greatly  increa.sed  sensi¬ 
tivity  when  measuring  the  fre¬ 
quency  of  vhf  transmitters:  (2) 
higher  output  for  feeding  into  vhf 
receivers,  for  alignment  purposes; 
and  (3)  a  strong  headphone  signal 
when  calibrating  against  the  in¬ 
ternal  crystal  standard,  permitting 
settings  to  better  than  1  part  per 
million. 


ductive,  maximum.  The  instrument 
serves  the  dual  function  of  indica¬ 
tion  and  control  when  used  in  con¬ 
junction  with  auxiliary  equipment 
such  as  small  power  relays  or  elec¬ 
tronic  relay  systems.  Some  of  the 
suggested  applications  are;  auto¬ 
matic  testing  of  vacuum  tubes;  con¬ 
trol  of  voltage  or  current  levels  of 
standby  battery  .systems  or  in  elec¬ 
troplating  processes;  indication  and 
control  of  speed ;  or  any  one  of  the 
many  functions  that  can  be  ex¬ 
pressed  in  terms  of  voltage  or  cur¬ 
rent. 


Phase  Meter 

Advance  Electronics  Co.,  P.  0. 
Box  394,  Passaic,  N.  J.  Type  404 
phase  meter  is  capable  of  giving 
direct  accurate  reading  in  degrees 
between  two  alternating  voltages  of 
any  waveform,  symmetrical  or  un- 
symmetrical,  from  100  kc  down  to 
zero  cps.  It  is  based  on  a  new  cir¬ 
cuit  known  as  Advancetron  that 
permits  the  comparison  of  phase 
difference  between  two  alternating 
voltages  at  the  exact  instants  when 
their  waveforms  intersect  with  the 
x-axis.  As  a  result,  the  input  volt¬ 
ages  can  be  rectangular,  exponen¬ 
tial  sawtooth,  sinusoidal,  or  any 
symmetrical  or  unsymmetrical 
waveform.  In  addition,  because  only 
direct  comparison  between  voltages 
takes  place  in  the  instrument,  there 
is  no  limitation  on  the  low  end  of 
the  operating  frequency. 


('ontaot-Making  IiiHtrunient 

Weston  Electrical  Instrument 
CoRP.,  617  Frelinghuysen  Ave., 
Newark  5,  X.  J.  Model  1087  con- 
tact-making  d-c  instrument  is  of 
the  new  core  magnet  mechanism 
type.  The  contact  circuit  is  elec¬ 
trically  insulated  from  the  moving 
coil  circuit  and  is  subjected  to  a 
dielectric  test  of  500  v  a-c  between 
these  circuits,  as  well  as  between  all 
circuits  and  the  case.  Contact  rat¬ 
ing  is  6  V,  0.030  ampere  d-c  nonin- 


Transformer  Cores 

Westinghouse  Electric  Corp.,  401 
Liberty  Ave.,  Pittsburgh  30,  Pa. 
Hipersil  cores  being  manufactured 
for  use  in  specialty  and  electronic 
transformers  are  now  ribbed  for 
added  strength.  Slightly  corrugated 
before  being  wound  into  cores,  the 
grain  oriented  steel  strip  lies  on 


Micromeler  Frequency  Meter 

Lampkin  Laboratories,  Inc.,  Bra¬ 
denton,  Fla.  The  new  type  10.5-B 
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SUBNINIATURE 

TUBES 


there  are  more  RAYTHEON  SUBMINIATURES 

in  world-wide  use  than  all  other  makes  combined 


RF  Amplifier  Pentode 


4000 


CK5744WA 


Rk-500  ohms 


Voltage  Reference 


NIW 

CK5783WA 


Operating  voltage  approximately  86  volts  between  1.5  and  3.5  ma. 


RF  Mixer  Pentode 
Voltage  Regulator 
Dual  Diode 

Medium  Mu  Dual  Triode 


3200 


CK6021 


NIW 

CK6110 


Max.  Peak  Inverse  460  volts.  Io>4.4  ma.  per  plate 


NIW 

CK6111 


Rk-220  ohms 


5000 


High  Mu  Dual  Triode 


1800 


CK6112 


Low  Mu  Triode 


ohms 


4000 


.nf. 


Note:  All  dual  section  tube  rstinfs  (escapl  heater)  are  for  each  sactioii. 


1^  *  ^  Write  for  Raytheon  RELIABLE  Sob- 
^  miniature  Tubes  Catalog  E  containing 
complete  mechanical  and  electrical  data 
on  these  tubes. 


(rAYTHEOn^ 


Usable  in 
the  UHF  region 


RELIABLE 

SUBMIHIATURE  TUBES 

hacfeed  by 

Thirteen  Years  of 


All  meeting 

military  requirements 
for  RELIABILITY 
based  on  field  and 
production  tests  for 

SHOCK  •  VIBKATION 
MTIOUI  •  5000  HOUM  LIU 
CINTEfniBAi  ACCfUKATION 


HtAfiK  cfcu  un 


Mien  nmnsATUM  un 


IIAP  FATiOUt 


/Ha Ice  a  [M 


PORTABLE  D'ARSONVAL 


GALVANOMETER 


/k 


Ini 


ffiHH 


/ 


FOR  MEASURING  HEMOGLOBIN  con¬ 
tent  of  blood  samples,  the  Fisher  Sci’ 
entific  Co.  of  Pittsburgh  uses  a  Model 
100  G-M  Galvanometer  in  its  popular 
Eiectro-Hemometer  (at  left).  What¬ 
ever  your  own  particular  instrument 
held,  you  can  achieve  this  same  self- 
contained  portability,  ruggedness  and 
high  sensitivity  with  G-M  Galvanom¬ 
eters.  Complete  catolog  on  request. 


IrM  LUlIRtTIIRIKN  I 


H'. 


WIRE  FORMING 
SPECIALISTS 


Precision  Parts  to  meet  your 
Production  and  Engineering  needa. 
From  .002"  dia.  to  .123"  dia.  Radio 
tube  parts — Stampings — Drawinp 
Modm  facilities,  high-production 
equipment. 

Metal  Crystal  Holder  Parts 
Scad  sketch  or  print  for  quotation. 
FIX  MANUFACTURING  CO.,  Inc. 
24- 1  Bedford  St.,  Newark  3.  N.  J. 


......  v' 

'Tifc 

You’ll  be  proud  to  soy 

"I’m  a 

#1 


MBE 


JOHN  C.  SANDERS,  tut 

Dtpt.  H-f 

Bssiil  AedaM  Cinpaiy,  Seami  14.  WailL 

Engin««r]ng  opportunities  at  Boeing  inter¬ 
est  me.  Pteese  tend  me  further  information. 


DAGE  ELECTRIC  COMPANY,  INC. 

6  2  North  Second  Street  •  Beech  Grove,  Indiong 
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complete  line  of  precision  resistors  from  20  kv  down.  The  16-tube  unit 

specifically  designed  for  extreme  is  an  r-f  type  consisting  of  a 

high  temperature  applications,  .separate  oscillator  and  buffer  feed- 

They  function  with  dependability  ing  the  power  oscillator  into  a 

and  long  life  where  ambient  temper-  doubler  rectifier.  Regulations  are 

atures  in  excess  of  235  C  are  en-  accomplished  through  feedback  into 

countered.  They  also  feature  a  low-  a  d-c  amplifier  plus  simultaneous 

temperature  coefficient  resulting  in  output  control  of  the  buffer.  The 

nearly  constant  ohmic  value  over  a  unit  is  made  in  a  rack  model  as  well 

wide  range — from  — 55  to  + 125  C  as  a  bench  model, 

the  total  percentage  change  in  re¬ 
sistance  is  under  0.2  percent.  Maxi¬ 
mum  resistances  to  25,000  ohms  and 
power  ratings  to  6  watts  can  be  sup¬ 
plied.  Standard  tolerances  are  1 

percent;  special  to  0.1  percent.  The  4^  ^ 

units  are  built  to  exceed  MIL-R93  \ 

specifications.  ^  ^ 


itself  in  a  compact  and  tightly  inte¬ 
grated  mass.  The  additional  me¬ 
chanical  strength  of  the  core 
afforded  by  the  ribbed  design  main¬ 
tains  more  perfect  C  sections  both 
when  the  core  is  cut  apart  for 
assembling  with  the  windings  and 
during  transformer  operation.  This 
assures  that  the  etched  surfaces  re¬ 
main  in  intimate  contact  resulting 
in  a  low-reluctance  magnetic  path 
and  a  low-loss  butt  joint.  Cores  of 
ribbed  Hipersil  have  the  same  sizes 
and  tolerances  as  superseded  non- 
ribbed  cores. 


Coils 

Fugle-Miller  Laboratories,  Main 
St.,  Metuchen,  N.  J.,  has  available 
coils  for  radio,  f-m,  tv  and  govern¬ 
ment  applications  to  exact  specifica¬ 
tions.  Included  are  precision-built 
r-f,  i-f  and  tuning  coils,  discrimina¬ 
tor  transformers,  choke  coils,  wire- 
wound  resistors  and  solenoid  coils. 
Windings  can  be  universal,  bank  or 
universal  progressive  types.  JAN 
specifications  are  featured. 


Range  Calibrator 

Tel-Instrument  Co.,  60  Paterson 
Ave.,  East  Rutherford,  N.  J.,  has 
available  the  new  type  2010  range 
calibrator,  specifically  designed  for 
production  testing  and  calibrating 
of  radar  receivers.  It  offers :  crys¬ 
tal-controlled  pulse  rates  of  200  to 
2,000  pps,  derived  from  a  327.80  kc 
marker  crystal  by  the  use  of  a 
binary  divider  system;  Master- 
Slave  operation  permitting  the  use 
of  a  number  of  calibrators  for 
ntultiposition  test  sy.stems;  narrow 
and  stable  500-yard  marker  pulses; 
and  a  completely  regulated  power 
supply  for  operation  from  105  to 
125  V,  100  w  50-60  cycles. 


Signal  Generator 

PoLARAD  Electronics  Corp.,  100 
Metropolitan  Ave.,  Brooklyn,  N.  Y. 
Model  MSG-4  microwave  signal 
generator  covers  the  frequency 
range  from  7,000  to  10,750  me.  It 
is  a  continuously  variable,  direct 
reading  instrument,  utilizing 
single-dial  control  and  noncontact¬ 
ing  shorts  on  the  klystron  cavity. 
High  stability  assures  accurate 
measurement  of  frequency  and 
amplitude.  Internal  pulse  and  fre¬ 
quency  modulation  are  available  as 
well  as  delayed  and  undelayed  sync 
signals. 


H-V  Power  Supply 

Spellman  Television  Co.,  Inc., 
3029  Webster  Ave.,  Bronx,  N.  Y., 
has  introduced  a  high-voltage  power 
supply  unit  that  is  especially  popu¬ 
lar  for  laboratory  work.  Model 
LAB-30  is  a  continuously  variable 
1  to  30  kv  regulated  d-c  power  sup¬ 
ply  with  regulations  of  0.5  percent 
of  1  ma.  Up  to  2  ma  may  be  drawn 


T\'  Picture  Tube 

Sylvania  Electric  Products  Inc., 
1740  Broadway,  New  York,  N.  Y., 
has  developed  a  new  27-in.  rectang- 


Higb-Teniperature  Resistors 

Instrument  Resistors  Co.,  Com¬ 
merce  Ave.,  Union,  N.  J.,  offers  a 
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FULL  DIMENSIONAL  SOUND 

Lifts  “HI-FF  to  a  new  HIGH 


thanks  to  the  finest  in  modern  sound  recording  methods  and  equipment 


including 


apt  descrip- 


I  \  “Full  Dimensional  Sound”  is  an 
r\l  tonal  perspective  that  gives  these 

^  fine  records  the  true  balance,  depth  and  full 
tonal  range  of  the  original  live  performance. 
—  To  achieve  these  outstanding  results,  Capi¬ 
tol’s  sound  recording  methods  and  equipment 
include  all  of  the  latest  technical  advances  in  the  audio  field. 
Recording  materials  —  both  discs  and  tape  —  must  measure  up  to 
the  highest  professional  standards  in  every  respect.  And  Capitol  — 
like  leading  phonograph  record  manufacturers  the  country  over 
—  has  found  that  Audiodiscs  and  Audiotape  are  the  ideal  com¬ 
bination  for  meeting  these  exacting  requirements. 

Remember  —  Audiodiscs  and  Audiotape  are  made  by  audio 
engineers,  for  audio  engineers.  Their  consistent  uniform  quality 
is  the  result  of  more  than  a  decade  of  experience  by  the  only 
company  in  America  devoted  solely  to  the  manufacture  of  fine 
sound  recording  media  — both  discs  and  tape. 


for  the  original  sound 


for  the  master  recording 


AUDIO  DEVICES,  Inc 
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HIGHEST  accuracy 
ever  attained 


LESS  THAN  0.1  PERCENT 
PEAK-TO-PEAK  FLUTTER  &  WOW 


NEW  PRODUCTS  (continued) 

tube  ha.s  neutral  density  jrray-filter 
face  plate  to  provide  for  glare  re¬ 
duction.  It  is  a  magnetically  focused 
and  deflected  tube  for  use  with  an 
ion  trap,  and  is  supplied  without 
an  external  conductive  coating.  By 
using  a  deflection  angle  of  90  deg, 
the  overall  length  of  the  tube  is  only 
22  i  in.  The  recommended  operat¬ 
ing  conditions  include:  anode — 
20,000  v;  grid  No.  2 — 300  v;  ion 
trap  field  strength — 45  gausses. 
Anode  contact,  base  and  base  con¬ 
nections  are  conventional. 


Fiinclainental  Osoillatcrr 

Polytechnic  Research  and  De¬ 
velopment  Co.,  55  Johnson  St., 
Brooklyn,  N.  Y.  Type  907  funda¬ 
mental  oscillator  is  continuously 
tunable  over  the  freiiuency  range 
of  35  to  900  me.  The  unit  features 
a  tank  circuit  design  that  permits  a 
30  to  1  tuning  range  with  an  output 
voltage  of  not  less  than  1  v  across 
75  ohms  at  all  frequencies.  Other 
features  include  a  video  type  blank¬ 
ing  circuit  which  provides  a  true 
horizontal  zero  base  line  and  pro¬ 
visions  for  the  introduction  of  an 
external  frequency  marker.  The  r-f 
output  power  is  coupled  from  the 
sweep  generator  by  means  of  a 
waveguide  beyond  cut-off  type  at¬ 
tenuator.  The  attenuator  permits 
continuous  adjustment  of  the  out¬ 
put  voltage  from  10  aV  to  1  V  at  all 
frequencies. 


Ini^rwtstiom 
M  lUimtst 


Delay  Line  Seelioiis 

The  Donald  M.  May  Co.,  6055 
Lankershim  Blvd.,  North  Holly- 


AMPEX  ElECTRIC  CORPORATIOR  Redwood  City,  California 
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NEW  PRODUCTS 


wooa,  oners  a  new  line  ot 

general  purpose  video  and  pulse  de¬ 
lay  line  sections.  The  sections  are 
of  the  lumped  constant  type  con¬ 
structed  in  the  shape  of  a  folded  T 
to  minimize  space  required  and 
facilitate  cascading.  Sections  in 
characteristic  impedances  of  50,  75 
and  1,000  ohms  are  available  in  de¬ 
lays  ranging  from  0.001  |isec  to  as 
much  as  1.0  osec.  Other  impedances 
and  delays  are  available  on  special 
order.  The  photograph  shows  a 
typical  section  with  high-Q  induct¬ 
ances  wound  of  Formex  insulated 
wire  on  polystyrene  forms. 


AUTOMATIC  CONTROL 


Cornell-Dubilier  Electric  Core.,  j  SIGMA  INSTRUMENTS,  INC. 

Indianapolis,  Ind.  Model  3226  vi-  6«  pearl  st..  so.  rraintrix.  roston  bs.  mass. 
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VENUS  ELY  TRAP 


Power  Control  Panel 

I 

Federal  Telecommunication  Lab-  j 
ORATORIES,  Inc.,  Nutley,  N.  J.  Model 
FTL-71A  power  control  panel  pro¬ 
vides  facilities  for  the  power  con¬ 
trol  of  as  many  as  eight  tv  rack  | 
cabinets.  Intended  primarily  for 
master  control  applications,  the 
equipment  may  also  be  used  as  a 
power  control  unit  for  studio  con¬ 
soles.  A  total  power-handling  ca¬ 
pacity  of  100  amperes  at  117  volts  | 
a-c,  50-60  cycles,  is  provided.  The  ' 
master  switch  is  a  circuit  breaker  j 
type,  with  a  capacity  of  100  | 
amperes.  i 


.  .  .  AND  SIGMA  SENSITIVE  RELAYS 

Many  control  systems  use  relays  to  perform  a  switching  function  responding 
to  electronically  computed  problem  solutions.  Sigma  makes  relays  that  will 
do  a  good  job  as  slaves  in  such  systems. 

A  Sigma  specialty,  however,  is  the  design  of  relays  to  perform  an  integral 
part  of  the  computation.  Here  are  some  of  the  ways  that  Sigma  Sensitive 
Relays  may  be  used  in  such  a  manner. 

MEASUREMENT  OF  ONE  VARIABLE 

Sigma  Sensitive  Relays  can  measure  the  fluctuations  in  system  variables 
(when  the  variables  can  be  converted  into  changing  voltage  or  current)  and 
initiate  proper  response. 

Example:  In  the  control  of  boiler  water  salinity.  Sigma  Relays  are  used 
to  measure  changes  in  current  flow  between  two  electrodes.  lA'hen 
salinity  exceeds  certain  limits,  the  relay  notes  the  resultant  drop  in 
electrical  resistance  and  initiates  corrective  measures. 

COMPARISON  OF  TWO  VARIABLES 

Sigma  Sensitive  Relays  with  two  coils  may  be  made  to  respond  to  the  difference 
of  two  variables  (expressed  electrically),  regardless  of  their  magnitude. 
Example:  In  the  control  of  aircraft  cabin  temperature.  Sigma  Relays 
receive  signals  from  a  number  of  different  temperature  pickups  snd 
compute  the  required  heat  delivery  to  provide  stable  and  constant 
temperature. 

MODULATION  —  AMPLIFICATION 

Sigma  Sensitive  Relays  can  be  used  to  convert  an  eteclrical  variable  into  a 
variation  in  width  of  continuously  transmitted  pulses  of  high  power  level. 
Example:  In  servo  systems  a  polarired  relay  is  energized  with  a  small 
AC  signal  and  vibrates  to  close  first  one  then  another  circuit.  A  separate 
DC  signal  controls  closed  -  time  ratio,  thus  total  power  ratio.  A  motor 
may  thus  be  controlled  as  to  speed  and  direction. 

If  you  have  a  problem  where  a  ’’discriminating”  relay  would  help,  be  sure 
to  let  us  know  about  it 


Vibrator  Converter 


SIGMA 


litablUhcd  1893 


ILLUMINATED 

INSTRUMENTS 


LOGICAL 

CHOICE 


EXCELLENT  LIGHT  DISTRIBUTION 
affords  EASE  IN  READING.  GLARE 
REDUCED  to  a  mlntmam  by  rotalnlac 
COMPACT  DESIGN  of  front  rase  exten¬ 
sion. 

REFLECTED  LIGHT  PRINCIPLE  per¬ 
mits  Bse  of  standard  METAL  DIALS 
elimlnatinr  translucent  materials  that 
discolor  with  a^e  and  ase. 

BULB  REPLACEMENT  FACILI¬ 
TATED  by  removal  of  single  lamp  assem¬ 
bly. 

Two  S.S  volt  STANDARD  BULBS  are 
used  and  connected  In  series. 


Cutaway  views  showing  post- 
Gofis  end  cofinectioiis  o#  lomp 
assembly. 


Available  lit  a  I  ranges 
S|*  and  41"  rectangu¬ 
lar  seml-Hush  models. 


Write  Oept.  f-92  #or  comp/ete  rfetai/s. 


Electronic  Components 


An  ^nn’P''  s„,nD 

Spring  achon  gr'P 

. . . -r.:;::- 

.  .ilarty  KUe  giciencY 

. 

.xb'  ot  "O 

„„|y  ONt  “ 

J!:do'.d  ,o. 

(k  comp*'’*  OOA* 

c  .c  co.fom  Jo'”  ,  ,1,0.  and  o.*'" 

..  ..P-o"  co.olog 

P  fo.  a  fa"  yend  fa'  _ 

^  .LCon'C  .ompan'n”  ^ 


The  Fred  Goat  Co.,  Inc, 

01702*2  ond  cnpG1770  ' 

308  DEAN  ST.  BROOKLYN  17,  N.  Y 

PionMn  in  nwtal  stomping 
Solving  Iho  oloctronict  Mvstry  tinco  1 926 


Advertisers: 

How  about 
the 

NUCLEAR 

field? 


There  are  a  good  many  adver¬ 
tisers  using  this  ELECTRONICS 
who  should  also  be  advertising  in 
NUCLEONICS. 

Particularly  in  instrumentation 
and  laboratory  equipment,  thore 
is  a  cross-over  of  use  in  the  elec¬ 
tronic  and  in  the  nuclear  field. 

But,  there  is  very  little  cross¬ 
over  in  the  subscriber  lists  of  the 
two  publications  —  a  matter  of  a 
few  percentage  points. 

It  is  quite  possible  that  you  are 
doing  an  effective  presentation  of 
your  products  and  abilities  in  this 
excellent  issue,  but  are  missing 
such  presentation  before  one  of 
the  fastest  growing  fields  in  the 
country’s  history  — the  field  of 
atomic  energy. 

The  sales  representatives  of 
ELECTRONICS  are  also  the  sales 
representatives  of  NUCLEONICS. 
They  have  much  evidence  pointing 
to  the  opportunities  in  this  great 
NEW  field.  Ask  them  to  show  you 
what  your  potentials  can  be. 


NUCLEONICS 


BURLINGTON  INSTRUMENT  COMPANY 

BURLINGTON,  IOWA 


A  McGraw-Hill  Publication 
330  West  42nd  St. 

New  York  36,  N.  Y. 
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ILLUSTRATING 
ONE  REASON  WHY 


NiW  MODUCTS 


IcMtiaiMd) 


brator  converter  was  designed  to 
operate  from  a  reserve  battery 
source  of  130  v  d-c  to  supply  up  to 
750  w  of  115  V  a-c  60-cyele  power 
to  microwave  relay  stations  during 
commercial  power  failures.  It  will 
deliver  full  power  output  within  50 
milliseconds  of  the  time  the  power 
is  applied.  Use  of  the  instrument 
permits  the  full  cycle  from  com¬ 
mercial  power  to  emergency  power 
and  back  to  commercial  power  when 
service  is  restored  with  no  service 
interruption. 


* ' . ' '  SANBORN  records  are  inkless 
and  permanent.  They  are  produced  by  a  heated  stylus  ribbon 
which  melts  the  heat- responsive,  plastic- 
coated  surface  of  the  recording  paper  (Sanborn  Permapapcr). 
The  result  is  a  clear,  sharp  tracing 
showing  fine  details  of  the 
phenomena  being  recorded. 

This  is  just  our  of  many 
SANBORN  advantages. 


R-F  Coax  Switch 

Thompson  Products,  Inc.,  2196 
Clarkwood  Road,  Cleveland  3,  Ohio, 
has  developed  model  CA-26  motor- 
actuated  r-f  coax  switch.  It  is  act¬ 
uated  by  a  115-v  60-cycle  a-c  motor 
and  has  been  designed  to  meet 
ground  military  performance  speci¬ 
fications.  At  frequencies  to  10,750 
me  it  has  a  maximum  vswr  of  1.5 
and  0.2  db  insertion  loss;  at  3,000 
me  crosstalk  is  in  excess  of  55  db; 
power  handling  capabilities  are  100 
watts  continuous  c-w  at  3,000  me; 
actuation  time  is  less  than  1  second, 
with  a  minimum  life  of  50,000 
cycles. 


Laom  MORE  about 
SANBORN  in  a  now, 
intaretting,  and  pertly 
illustrated  16  page 
booklet,  "7  Advantages 
of  Sanborn  Recorders 
for  Industrial  Users." 
Send  for  your 
copy  today. 


Band-Pass  Filter 

Krohn-Hite  Instrument  Co.,  580 
Massachusetts  Ave.,  Cambridge  39, 


SANBORN  CO 
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Screw 


John  Fluke  Engineering  Co., 
P.O.  Box  755,  Springdale,  Conn. 
Model  102  VAW  meter  is  an  elec¬ 
tronic  low-power  factor  wattmeter 


National  Electronics  Inc.,  Ge¬ 
neva,  Ill.,  has  announced  addition  of 
a  new  class  C  ignitron  to  its  line  of 
industrial  tubes.  Designated  as  the 
NL-5552,  it  is  a  metal,  water-cooled, 
mercury  pool  tube  designed  espe¬ 
cially  for  welder  control  and  similar 
a-c  control  applications.  Its  rating 
is  approximately  equivalent  to  a 
600-ampere  magnetic  contactor. 
The  tube  utilizes  an  all-copper  cool¬ 
ing  system  that  provides  excep¬ 
tional  cooling  efficiency,  permitting 
a  30-percent  saving  in  water.  The 
mercury-pool  cathode  permits  the 
tube  to  handle  extremely  high  cur¬ 
rents  on  an  intermittent  basis. 


Wattmeter 


lUD^  FILTERETTE  No.  1338 


The  #1338  series  of  broad-band  radio-interference  filters  simplifies 
design  and  production  by  giving  you  one  standard  size  and  shape  for 
filters  that  meet  a  variety  of  service  and  installation  requirements. 
Electrical  ratings,  attenuation  characteristics,  and  terminal  arrange¬ 
ments  suit  your  needs.  The  chart  below  lists  typical  filters  in  this  series; 
write  us  for  specific  recommendations. 


Ignitron 


Broad-band  General-purpose 

INTERFERENCE 

FILTERS 


Mass.  Model  310-A  is  an  adjustable 
band-pass  filter  with  unity  pass 
gain  and  24  db  per  octave  slopes 
outside  the  pass  band.  A  peaking 
factor  is  used  to  reduce  the  attenu¬ 
ation  at  the  cutoff  frequencies. 
Both  the  high  and  low  cutoff  fre¬ 
quencies  are  independently  adjust¬ 
able  from  20  cps  to  200  kc.  This 
provides  maximum  flexibility  of 
adjustment  of  both  the  band  center 
frequency  and  the  bandwidth.  The 
unit  is  especially  useful  in  the  audio 
and  ultrasonic  frequency  range  for 
noise  measurements,  harmonic  and 
frequency  analysis,  and  for  psycho¬ 
acoustics  and  electromedical  re¬ 
search.  The  instrument  measures 
12  in.  X  7  in.  X  8  in.  overall. 


TOBE 
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covering  the  frequency  range  of  20 
to  20,000  cps.  Voltage  ranges  cover 
1.5  to  600  V,  and  current  ranges 
cover  0.0015  to  30  amperes  giving 
full  scale  watt  ranges  of  2.25  mw 
to  18  kw  at  the  unity  power  factor 
setting,  and  225  |xw  to  1.8  kw  at  the 
10-percent  factor  setting.  Input  im¬ 
pedance  is  one  megohm  and  shunt 
drop  is  45  mv.  The  meter  is  par¬ 
ticularly  applicable  to  transformer 
and  other  magnetic  circuit  power 
measurements. 


25  to  100  KV 
50  megawatts 


Transmitter  Receiver 

Deltronic  Co.,  9010  Bellanca  Ave., 
Los  Angeles  45,  Calif.,  has  available 
a  complete  sending  and  receiving 
radio  station  weighing  only  7  lb. 
It  is  self  contained  and  can  be 
plugged  in  on  an  ordinary  110-v 
receptacle.  Range  covers  up  to  40 
miles.  The  CD  144  was  designed 
to  meet  the  urgent  needs  of  civil 
defense  but  fits  into  many  other 
uses  of  individuals  and  industry. 
It  measures  6i  in.  x  6  in.  x  9i  in. 
and  is  equipped  with  a  19-in.  whip 
antenna.  The  unit  contains  com¬ 
plete  line  isolated  power  supply  and 
vibrator,  a  built-in  noise  limiter, 
and  crystal  controlled  transmitter 
using  the  newest  miniature  tubes. 
Its  two-meter  band  is  calibrated  for 
143.8  to  148.1  me. 


Designed  for  extremely  low 
temperature  rise  when  used 
in  pulse  -  forming  networks 
above  25,000  volts.  Can  pass 
2500  amperes  at  0.0005  duty 
cycle. 


Write  for  data  sheet  listing  pulse  capacitors 
and  standard  pulse-forming  networks. 


TV  Oscilloscope 

Tektronix,  Inc.,  P.  O.  Box  831, 
Portland  7,  Oregon.  Type  524-D 
oscilloscope  has  been  designed  to 
meet  the  needs  of  tv  broadcasters  in 
adjusting  and  maintaining  tv  trans¬ 
mitters  and  studio  equipment.  A 
variable  sweep  delay  circuit  pro- 
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SERVOTHERM  PRODUCTS 

BOLOMETER  AND  # 
PREAMPLIFIER  T 


Advertisers 


Thermistor  bolometers  ore  FAST,  sensi* 
five  INFRARED  ond  HEAT  detectors.  Especially 
RUGGED  for  industrial,  scientific,  and  military 
applications.  PREAMPLIFIER  provides  NOISE- 
FREE  initial  amplification  and  mount. 


Provides  voltages  required  by 
BOLOMETER  bridge  and  PREAMPU- 
FIER.  Regulated  and  filtered  permit¬ 
ting  THEORETICAL  NOISE  LIMITS  of 
amplification,  vrhile  operating  from 
60  CYCLE  line. 


There  are  a  good  many  adver¬ 
tisers  using  this  ELECTRONICS 
who  should  also  be  advertising  in 
NUCLEONICS. 

Particularly  in  instrumentation 
and  laboratory  equipment,  there 
is  a  cross-over  of  use  in  the  elec¬ 
tronic  and  in  the  nuclear  field. 

But,  there  is  very  little  cross¬ 
over  in  the  subscriber  lists  of  the 
two  publications  — a  matter  of  a 
few  percentage  points. 

It  is  quite  possible  that  you  are 
doing  an  effective  presentation  of 
your  products  and  abilities  in  this 
excellent  issue,  but  are  missing 
such  presentation  before  one  of 
the  fastest  growing  fields  in  the 
country’s  history  — the  field  of 
atomic  energy. 

The  sales  representatives  of 
ELECTRONICS  are  also  the  sales 
representatives  of  NUCLEONICS. 
They  have  much  evidence  pointing 
to  the  opportunities  in  this  great 
NEW  field.  Ask  them  to  show  you 
what  your  potentials  can  be. 


GOVT.  SPEC.  HOOKUP  WIRE  Wiring  n«0flsl 


COMPLETE 

WAREHOUSE 

STOCKS 


•  fliibb«r 
ennTii  CaMm 

•  TlNMtf  4  BATt  wire 

•  MAtMt  Wire 

•  Vinyl  EitrvUnU  TtfWm 

•  BbiAMAi  Wire* 


A  IntnlAtAd  HATtfwAre 
A  riAft.  JAclu,4AeMt* 
A  Twt  LAAtft.  SwitellA* 
A  iNMitlAre.  ttAAtit^ 
CATAni* 

A  TM-mintl  ttrip* 

A  iRMlAttO  NATOwtre 


Write  for  Catalog  52-1 


A  MrGraw.Hill  Publication 
330  W  est  42nd  St. 

New  York  36,  N.  Y. 
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vides  a  zero  to  25  millisecond  delay. 
Delayed  sweeps,  triggered  by  any 
line  sync  pulse  throughout  the  pic¬ 
ture,  are  available  through  the  en¬ 
tire  sweep  range  of  0.01  sec  per  cm 
to  0.1  |xsec  per  cm.  Magnifications 
of  three  times  and  ten  times  are 
provided,  permitting  detailed  ex¬ 
amination  of  sync  and  equalizing 
pulses.  An  internal  time  mark  gen¬ 
erator  modulates  the  trace  bright¬ 
ness.  More  than  6  cm  undistorted 
deflection  is  available  on  a  flat  faced 
crt.  Accelerating  potential  is  4  kv. 


SOLVE  CORROSION  PROBLEMS 
WITH 


Fastenings  represent  a  vital  part  of  any 
electronic  equipment.  And  yet,  fastenings 
represent  an  extremely  small  part  of  the 
cost.  That’s  why  so  many  electronic  man¬ 
ufacturers  demand  the  best  fastenings  pro¬ 
curable— Harper. 

Over  7,000  different  Harper  Fastenings 
are  available  from  stock  —  bolts,  outs, 
screws,  washers,  lock  washers,  rivets— of 
brass,  naval  bronze,  silicon  bronze.  Monel, 
stainless  steel  and  aluminum. 

Harper  offers  electronic  manufacturers 
these  advantages:  One  source  of  supply, 
one  order  to  write,  one  account  to  keep, 
one  bill  to  pay.  There  is  a  Harper  distribu¬ 
tor  near  you  with  stocks  to  fill  your  order. 


Embeddeil  Selenium 
Rectifiers 

Sarkes  Tarzun,  Inc.,  415  N.  Col¬ 
lege  Ave.,  Bloomington,  Ind.,  is  cur¬ 
rently  producing  embedded  sele¬ 
nium  rectifiers.  Available  in  many 
sizes,  these  rectifiers  are  designed 
for  use  in  military  equipments  and 
will  meet  all  specifications  on  en¬ 
vironmental  conditions,  shock,  ac¬ 
celeration  and  high-altitude  opera¬ 
tion.  The  typical  unit  illustrated 
will  deliver  the  same  d-c  power  as  a 
hermetically  sealed-can  enclosed 
rectifier  that  weighs  1.8  lb  and 
measures  71  in.  x  41  in.  X  41  in. 
It  will  deliver  40  v  d-c  at  1  ampere 
under  continuous  operating  condi¬ 
tions. 


The  H.  M.  Harper  Compeoy 
8244  Lehigh  Avenue 
Morton  Grove,  Illinois 

Please  send  the  compleie  catalog  oi  Harper  Everlasting 
Festeoiogs. 


SpaciolUts  in  off 
Non-Corrotiv*  Metals 


Welding  Analyzer 

The  Brush  Development  Co., 
3405  Perkins  Ave.,  Cleveland  14, 


Addrtu, 
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.  PROVEN  DEPENDABLE  QUALITY 

'ompouvnis  ^ 


NATIONAL  COMPANY,  Inc 

MALOIN,  MASSACHUSfTI! 


NEW  ritOOUCTS  (CMtiiMd) 

Ohio.  Model  BL-213  direct-writing 
welding  analyzer  records  single¬ 
phase  and  three-phase  resistance 
welding  machine  variables.  Weld¬ 
ing  current  and  electrode  force  are 
measured  and  recorded  simultane¬ 
ously  and  show  the  important 
squeeze,  weld,  hold  and  off  time  in¬ 
tervals.  It  also  records  the  small 
180-cps  component  present  in  the 
three-phase  welding  machine  cur¬ 
rent  when  ignitron  rectifiers  are 
used.  The  entire  unit  consists  of  a 
dual-channel  oscillograph,  a  d-c 
amplifier  and  a  universal  amplifier. 


NEW  PERMEABILITY 
TUNED  CERAMIC  COIL  FORMS 

Small  ceramic  coil  forms 
designed  primarily  for  high 
frequency  applications  and 
conforming  to  government 
specifications.  Coil  form  is  Grade 
L4  ceramic  (JAN  1-10);  base  is 
silver-plated  brass;  core  is  brass 
or  iron.  Supplied  with  two  nylon 
rings  to  separate  coils  if  more  than 
one  is  wound  on  same  form.  Small 
holes  in  rings  can  be  used  to 
secure  leads. 


UHF-VHF  TV  Receiver  Tube 

Sylvania  Electric  Products  Inc., 
Emporium,  Pa.  Type  6AN4  is 
a  T-5i  miniature  triode  designed 
for  use  as  a  grounded-grid  r-f  am¬ 
plifier  or  mixer  in  the  uhf-vhf  tv 
bands.  It  features  high  p.  and 
mu,  internal  shielding  between 
plate  and  cathode  leads,  and  double 
plate  and  grid  connections  for  re¬ 
duced  lead  inductance.  In  circuits 
designed  for  its  use,  a  gain  of  10 
db,  10-mc  bandwidth,  and  a  noise 
figure  of  15  db,  can  be  obtained  at 
900  me.  In  combined  service,  the 
tube  minimizes  the  necessity  of  a 
special  low-noise,  pre-i-f  amplifier, 
thus  simplifying  the  switching 
from  uhf  to  vhf. 


N[W  rRODUCTS 


impulse  (ratchet-type)  relay  that 
features  a  unique  construction  with 
an  automatic  stop  which  prevents 
slippage  or  overtravel  of  ratchet, 
and  insures  positive,  precise  action 
on  each  impulse,  regardless  of  speed 
of  operation.  It  is  capable  of  high¬ 
speed  operation  with  a  contact 
transfer  time  as  short  as  20  milli¬ 
seconds.  Standard  AP  relays  are 
available  up  to  230  v,  either  a-c  or 
d-c  and  contact  combinations  up  to 
4-pole  double  throw.  Contacts  are 
A  in.  diameter  fine  silver,  rated  at 
5  amperes,  116  v.  a-c  noninductive 
load.  The  standard  AP  relay 
measures  2i  in.  wide  x  4  in.  long  x 
21  in.  high. 


National  Frequency  Shift  Receiving 
Equipment  has  been  designed  to 
incorporate  all  the  latest  advances 
in  automatic  radio  telegraphy.  It 
is  used  by  the  far-flung  network  of 
the  Tropical  Radio  Telegraph 
Company,  by  agencies  of  this  and 
other  governments,  and  by  shipping 
companies  and  news  services.  It  is 
the  finest,  most  dependable 
equipment  yet  designed  for 
receiving  radio  signals  and 
converting  them  into  electrical 
impulses  which  in  turn  key 
automatic  terminal  equipment  such 
as  a  teletype. 


Coil  Transformers 

Standard  Transformer  Corf., 
3580  Elston  Ave.,  Chicago,  Ill.,  has 
announced  two  new  line-to-voice  coil 
transformers  for  70.7-volt  line 
audio  distribution  systems.  De¬ 
signed  in  accordance  with  RTMA 
specifications,  the  transformers, 
listed  as  part  A-8102  and  A-8103, 
are  meant  to  operate  into  load  im¬ 
pedances  of  4,  8  or  16  ohms.  The 
power  taken  from  the  line  by  each 
primary  tap  when  the  transformer 
is  properly  terminated  in  its  rated 
load  impedance  shall  fall  in  a  series 
based  on  one  watt  and  proceeding 
upward  and  downward  in  3-db 
steps. 


Gas  Thyratron 

Radio  CkiRP.  of  America,  Harrison, 
N.  J.,  has  announced  type  6012  gas 
thyratron  designed  especially  for 
motor-control  and  low-power  in¬ 
verter  service  in  circuits  operating 
at  60  cps.  It  is  conservatively  rated 
to  withstand  a  maximum  peak  in¬ 
verse  anode  voltage  of  1,300  v,  a 
maximum  peak  cathode  current  of 
5  amperes,  and  a  maximum  average 
cathode  current  of  0.5  ampere.  Op¬ 
erating  features  include  a  negative- 
control  characteristic  that  is  essen¬ 
tially  independent  of  the  ambient 
temperature  over  the  range  from 
—  75  to  -f-  90  C,  low  preconduction 
currents,  low  control-grid-to-anode 


These  bask  units  may  be 
combined  in  a  wide  variety  of 
ways  to  serve  any  purpose. 
Shown  here  is  one  typkal 
installation. 
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FARiU 


Intorfaronco  tirlaloa 


I  here  is  no  mistaking  quality 
performance  .  .  .  and  PHALON 
hook-up  wires  are  proving  their 
quality  in  top  performances 
coast-to-coast. 


Hook-up,  lead  or  fixture  wires  . . . 
whatever  your  requirement, 
there  is  a  PHALON  wire  just 
made  for  the  jobl  \  ^ « 

Get  strong,  tough, 
easy  stripping  /  Ciftwn  i  PHA 
with  PHALON  <S 

hook-up  wires.  |  | 


SEALING 

DIPPING 

POTTING 

IMPREGNATING 


INSULATING 
FUNGUSPROOFING 
MOISTUREPROOFING 
HEAT  CONDUCTING 


PHALO  PLASTICS  CORPORATION 

CORNER  OF  COMMERCIAL  STREET 
WORCESTER,  MASS. 


Manvfactufrt  of  Thermoplastic  Insufotod 
Win,  Cobloi,  Cord  Sots  and  Tubing 


Developed  and  produced  lor  manufacturers  of  electronic  components 
and  odier  electrical  units. 

Specifications  and  samples  available  on  request. 
Information  relative  to  your  problem  or  application  will  enable  us 
to  make  sufcgestinns  aod  recommendations. 

BIWAX  CORPORATION  SKOKIE,  ILlInOIS 
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capacitance  and  low  control-grid 
current.  Maximum  overall  length 
is  41  in.,  and  maximum  diameter, 
1)  in. 


H  WRITE  FOR  YOUR  COPY  NOW... 


fbo 


SPECIAL  PURPOSE  MAGNETIC  TAPE  RECORDERS 
...described  in  detail  in  this  new  booklet 
published  by  the... 

Instrumentafion  Division 


Audio  €t  Video 


730  Fifth  Avmw* 


N.W  York  I»,  M.  Y.  " 


.(uM  thi.  cotipon  for  conv.ni«)c.)-- 


AUDIO  A  VIDEO  PRODUCTS  CORPORATION  o.* 
Inttruamatmtion  Dhrition 
730  Fifth  Avmiu. 

Nmt  York  19,  Nmr  York 

PImm  twid  m.  •  copy  of  your  bookWt 
|'*Tap.  RKording  for  T.l«n.t.riii(  .nd  Dot.  An.ly.i.’* 

•  Nam. .  .  . Titl. 
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Power  Circuit  Analyzer 

iNSTRl'MENT  LABORATORIES,  SIS  W. 
Walton  St.,  Chicago  10,  Ill.  Model 
247  power  circuit  analyzer,  with 
ranges  of  150-300-600  volts,  5-25- 
125  amperes  and  0.6  to  60  kw,  is 
invaluable  in  locating  unbalanced 
loads;  overloaded,  underloaded  or 
defective  motors;  low  power  factor ; 
and  excessive  circuit  voltage  drop. 
It  may  be  used  on  single-phase  2- 
and  3-wire,  three-phase  3-wire, 
three-phase  4-wire  networks  or  two- 
phase  systems.  It  has  shielded 
meters  and  an  adjustable  follow-up 
pointer. 


Sealed  Relays 

PoLYTRON  Engineering,  6659  Be- 
lair  Road,  Baltimore  6,  Md.  The 
PE5A  series  relays  are  designed  for 
applications  where  size  and  sensi¬ 
tivity  are  of  major  importance. 
These  relays  are  hermetically  sealed 
in  a  metal  envelope  which  is  111  in. 
long  and  }  in.  in  diameter  using  a 
standard  7-pin  miniature  plug-in 
base.  It  has  an  operating  range 
from  6  to  150  v  d-c  or  a-c;  pull-in 
currents  as  low  as  1  ma.  Precious 


ACUUM  TUBE 

LETAINERS 


Available  lor  envelope  types  T7,  T8,  MTS,  I 
T9,  T12,  ST12,  T12ZDL  STM,  S14.  ST16, 
TSi/j.  T6i/2,MT-IC,  ST19,  T14,  ST128CT-9. 

Manufactunn  of 
Electronic  Components 

JAMES  IPPOLITO 

401  CONCX)RD  AVENUE. 

&  CO..  INC. 

BRONX  54.  N.Y. 

_ 

ilTE:  80X 
RESISTOR 


4  watts  >  100  to  lOCMWOjtiHloohnis 


C^yelop^  for  use  as  potential 
dividers  in  high  voltage  electro- 
sutic  generators,  S.S. White  SOX 
Resistors  have  many  charaaeris- 
tics — particularly  negative  tem¬ 
perature  and  voltage  coefficients 
— which  make  them  suitable  for 
other  high  voltage  applications. 

They  are  constructra  of  a  mix¬ 
ture  of  conducting  material  and 


binder  made  by  a  process  which 
assures  adequate  mechanical 
strength  and  durability.  This 
material  is  non-hygroscopic  and, 
therefore,  moisture  -  resistant. 
The  resistors  are  also  coated 
with  General  Electric  Dri-film 
which  further  protects  them 
against  humidity  and  also  sta¬ 
bilizes  the  resistors. 


WRITE  FOR  BULLETIN  4906 

It  gives  complete  information  on 
S.S. White  resistors.  A  free  copy 
and  price  list  will  be  sent  im 
request.  Send  for  a  copy. 


.D«g«.  R.  lOinttdOHiSt.  ^ 
'nIW  YORK  M.  N.  Y. 


WESTERN  DISTRICT  OFFICE:  Times  Building.  Long  Beach,  Calif. 


These  retcdners  cq«  used  to  se¬ 
cure  Vacuum  Tubes  and  to  resist 
side  motion  oi  Vacuum  Tubes 
used  in  radio  equipment  which 
is  subject  to  shock  and  vibra¬ 
tions.  These  retainers  meet  the 
requirement  of  all  JAN  spedii- 
cations.  The  insulated  portion  is 
made  oi  a  melamine  base  Fibre 
Gloss  Phenol  which  provides  300 
volts  insulation  to  groimd  and 
withstands  a  temperature  of 
350  F.  The  insulated  plate  can 
readily  be  fastened  or  released 
by  hand. 
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Advertisers: 


How  about 
the 

NUCLEAR 

field? 


There  are  a  g<M>d  many  adver¬ 
tisers  using  ELECTRONICS 
who  should  also  be  advertising  in 
NUCLEONICS. 

Particularly  in  instrumentation 
and  laboratory  equipment,  there 
is  a  cross-over  of  use  in  the  elec¬ 
tronic  and  in  the  nuclear  field. 

But,  there  is  very  little  cross¬ 
over  in  the  subscriber  lists  of  the 
two  publications  —  a  matter  of  a 
few  percentage  p<iints. 

It  is  quite  possible  that  you  are 
doing  an  effective  presentation  of 
your  products  and  abilities  in  this 
excellent  issue,  but  are  missing 
such  presentation  before  one  of 
the  fastest  growing  fields  in  the 
country’s  history  — the  field  of 
atomic  energy. 

The  sales  representatives  of 
ELECTRONICS  are  also  the  sales 
representatives  of  NUCLEONICS. 
They  have  much  evidence  pointing 
to  the  opportunities  in  this  great 
NEW  field.  Ask  them  to  show  you 
what  your  potentials  can  be. 


NUCLEONICS 


A  McGraw-Hill  Publication 
330  West  42nd  St. 

New  York  36,  N.  Y. 
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INSERT  CORE 


Program  Line  Equalizer 

The  Daven  Co.,  191  Central  Ave., 
Newark  4,  N.  J.,  announces  the  type 
286  program  line  equalizer  consist¬ 
ing  of  a  parallel  network  and  cali¬ 
brated  step-type  series  contrd, 
which  is  designed  to  improve  the 
frequency  response  of  communica¬ 
tions  circuits.  The  parallel  network 
is  accurately  tuned  to  the  frequency 
of  equalization.  The  calibrated  at¬ 
tenuator  connected  in  series  with 
this  network  controls  the  degree  of 
equalization.  Four  points  of  equal¬ 
ization,  6,  7.6,  10  and  12.6  kc,  are 
readily  available  by  selecting  the 
proper  terminals.  The  unit  has 


Cor*.  c»"  CmI  I 
out  •ngin*«''"9 
p«,n*obility  of  I 
.iwilof 
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CAtil 


TRANSRADIO  LTD 


vinv  LOW 

CAPACITAHCI 


l)8A  CROMWIU  road  lONDON  $W7  (NCIAND 
C43iiS  TffaMS/fAD  10/¥003 


We  moke  Tr«Rtferiners,  Spot  ond  Wirt  8Mtt  Wcldtrt,  Wire  Cuttififi  Mpckines  Ofid  500  other  itemt 
inditpensoble  ie  yovr  pr^uction.  Eisler  Enpineers  art  constontly  dtrelopieg  New  Eqvipment.  It 
yoe  prefer  yoer  own  desipnt,  let  es  build  them  for  you.  Write  to  CKorles  Eisler  who  has  served 
Yh.  I.du>tnr  ..tr  32  y«„..  ifmki  i  dAt  BULb  b  I KL  I 

Machines  for  smell  Radio  Tubes  of  oil  kinds;  t^POSHiON  ^  £I^CR  TyH£ 

24-Head  Stem,  24-Heod  Sealinp  ond  24-Hcad  T)  L 

Exhaust  Mochines,  Spot  Welders,  etc.  t  I  In  df] 


•  WE  MAKE  MANY  TYPES  OF 
TRANSFORMERS  FOR  THE 
ELECTRONIC  INDUSTRY 

MWi  ortN  fK».Vt  1(( 


EISLER  ENGINEERING  CO.,  Inc 


Actual  photograph  of  VEE-D-X 
Sectional  Tower  installation  show, 
ing  152  MC  ground-plane  antenna 
suited  for  gruund-to-plane,  ship-to- 
shore,  and  mobile  communications. 


THE  LaPOINTEPLASCOMOLD  CORP. 

^  ROCKVILLE,  CONNECTICUT  ^ 


j  cli0tet  enquiries  fivmoiitirteasoiK[ 

l^flmmtDimDiunMusroitus^. 

^MindbUan  SMtme/itb<fifoarcAec/(. 
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CAPACITY 

RANGES 

THAN  EVER  BEFORE 


NEW  vacuum  variable 
capacitors  having  ratios 
of  capacitance  change 
BETTER  THAN  150:1 


UOfitmiicd) 


compact  multichannel  assemblies 
consisting  of  1,  2,  3,  or  4  equalizers 
and  associated  frequency  selection 
switches  mounted  on  a  standard 
in.  X  19  in.  relay  rack-type  panel. 


Marker  Beacon  Receiver 

Aircraft  Radio  Corp.,  Boonton, 
N.  J.  Type  R-20  marker  beacon  re¬ 
ceiver  weighs  2.6  lb  complete  with 
shock  mounting.  It  obtains  its  high 
voltage  from  one  of  the  aircraft 
dynamotors  capable  of  supplying  3 
ma  at  about  250  v  d-c  with  no 
marker  beacon  signal  to  11  ma  for 
the  duration  of  the  marker  signal. 
Capacitors  and  sensitive  relays  are 
.sealed.  Design  and  workmanship 
meet  requirements  for  CAA  type 
certification  and  all  military  opera¬ 
tional  specifications.  The  receiver 
provides  both  aural  and  visual 
indication  of  75  me  signals. 


Jennings  newest  capacitors  offer 
still  wider  variations  in  capacity 
along  with  small  physical  size  and 
high  voltage  and  current  ratings 


Maximum  capacities  as 
high  as  2000  mmfd. 
Minimum  capacities  as 
low  as  1  mmfd. 


Low-Voltage  Power  Supply 

Federal  Telecommunication  Lab¬ 
oratories,  INC.,  Nutley,  N.  J.  The 
FTL-86A  low-voltage  power  supply 
is  a  versatile  unit  intended  prima¬ 
rily  for  tv  studio  equipment,  but 
also  useful  where  a  source  of  sev¬ 
eral  different  regulated  voltages  is 
required.  It  provides  six  d-c  volt¬ 
ages,  including  regulated,  double 
regulated,  and  bias  supplies  at  a 
combined  maximum  current  up  to 
480  ma.  Voltage  sources  are  435  v 
unregulated,  400  v  unregulated,  250 
V  regulated,  150  v  regulated,  —150 
v  regulated,  and  an  auxiliary  nega¬ 
tive  bias  or  current  source  of  0  to 


50  v.  Source  impedance  in  the  posi¬ 
tive  regulated  sections  is  approxi- 


IINNINCS  II»0I0  MANUmCrUHING  CO  -9/0  MclAUCHlIN  AVI  •  P  0  BO*  12/8  •  SAN  lOSI  8  C»l 
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the  economy  in  dollars  and  in  space,  and 
the  high  speed  required  for  many  appli¬ 
cations. 

Investigate  the  possibility  of  replacing 
storage  relays,  stepping  switches,  punched 


Writs  today 
for 

dstcriptivs 

brechurs. 


Whm  Zime  is 
Unimportant 


Its  control  is  anybody’s  job.  But  when  it  involves  an 

intricate  problem,  the  concern  that  may  be  depended  upon 
to  correctly  solve  it  is  the  A.  W.  Haydon  Company 

Thoroughly  experienced  timing  engineers  assure  prompt,  accurate 
solutions  to  the  most  difficult  of  proposed  applications. 


Electro-Tech  maintains  one  of  the  largest  and  most  com¬ 
plete  stocks  in  the  country  of  electrical  meters,  instru¬ 
ments  and  industrial  control  equipment — representing 
over  250  top  lines. 


Tee,  owr  worahovao  Is  bulging  with  standard  tfotks  of 


Counisrt  Selsneidt  Toggle  Switchst 

Panel  Meiers  Tachometers  Shunts  lElecIricoll 

Transformers  Thermometers  Meggers 

Switchboard  Meler<  Thermostats  Seloneid  Valves 

Micro  Switches  Recliliers  Pyrometers 

Photo  Electric  Equipment  Rheoilals  Multimeters 

Relays  Timers  Oscilloscopes 

and  Laboratory  Standard  Instruments 


THE  T^eJUaUe 
ELECTRONK  MEMORY 


ERA  MAGNETIC  DRUM 
STORAGE  SYSTEMS 

for 


•  DIGITAL  COMPUTERS 

•  AUTOMATIC  PROCESS 
CONTROL  SYSTEMS 


•  DATA-HANDLING 
SYSTEMS 


In  the  past,  the  rapid  development  of 
modem  automatic  information-process¬ 
ing  systems  has  been  handicapped  by  the 
high  cost  and  marginal  reliability  of  the 
associated  high-speed  information-stor¬ 
age  equipment. 


Today,  fully-engineered,  operation¬ 
ally-proved  ERA  Magnetic  Drum  Stor¬ 
age  Systems  are  available  which  provide 


ELECTRIC  INSTRUMENT  &  CONTROL  HEADQUARTERS 


tape,  or  other  bulky  forms  of  storage 
with  an  ERA  Magnetic  Drum  Storage 
System.  ERA’S  experienced  engineers 
will  be  pleased  to  assist  you  in  the  appli¬ 
cation  of  ERA  Magnetic  Drum  Storage 
Equipment  to  your  particular  system  re¬ 
quirements.  ^ 


In  addition,  we  manufacture  and  stock  Spscfol  Tost  Equip- 
msnt  s  Efsctric  Heeling  Units  •  Currant  Transformers  o 
Pyrometers  •  Tfiermocoupfes  e  Rectifiers. 


Our  laboratory  is  available  for  re¬ 
pair  work,  rescaling,  recalibration 
and  special  calibration  of  your  elec¬ 
trical  and  industrial  instruments. 
Often  months  are  saved  by  rescal¬ 
ing  and  calibrating  stock  instru¬ 
ments  to  your  specifications. 


Thu 

•'tdustrfos 
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our 
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Wire -Cede  RDl 
Teletype-NY  U7W6 
Phene  -  lArcloy 


A  Subudiary  of  Wmtuaai. 


CONSULT  US  ABOUT  YOUB  BiQUIBSMiNTS 


Ptpftwirt  Rn),  1902  WMf  NUniMhahM  Av^imm 
SI.  4, 


ELECTRO-TECH  EQUIPMENT  CO 

55  LISPENARD  ST.,  NEW  YORK  13,  N  Y. 


OiMitol  Cowpwlf ».  sDoto-Hondling  SyilMis.  .MoqimIic 
Storog*  $y>t«f«f..lii»trwnt«nH..Ainolog  MogiiRfie 
RGcerdmg  Sy»t»mi..Commvnicotiom  Eqvlpm«fit 


ELECTRIC  INSTRUMENT  &  CONTROL  HEADQUARTERS 


WRITE  FOR  aTAlOG 
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NEW  PKODUCTS 


(contiiiMd) 


mately  0.5  ohm.  Ripple  is  less  than 
2  mv  rms. 


Audio  Amplifier 

The  Radio  Craftsmen,  Inc.,  4401 
N.  Ravenswood  Ave.,  Chicago  40, 
Ill.  The  circuit  of  the  type  400 
high-fidelity  audio  amplifier  fea¬ 
tures  a  direct-coupled,  split-load  tri- 
ode  phase  inverter  driving  push- 
pull  6V6  power  output  tubes.  Use 
of  13i-db  inverse  feedback  around 
the  entire  amplifier  results  in  a  4 
to  1  output  damping  factor  or  an 
output  internal  impedance  of  2 
ohms  at  the  8-ohm  tap.  Power  out¬ 
put  is  10  watts  ±  1  db,  15  to  20,000 
cps.  Total  harmonic  distortion  is 
less  than  1  percent  at  10  watts  out¬ 
put.  Hum  and  noise  level  is  70  db 
below  rated  output. 


Industial  Thyratron 

National  Electronics,  Inc.,  Ge¬ 
neva,  HI.,  has  announced  the  NL- 
760  high-current  industrial  th}rra- 
tron  tube  that  carries  6.4-ampere 
d-c  and  77-ampere  peak  ratings.  It 
was  designed  for  motor  speed  con¬ 
trol,  welding  control  and  regulated 
rectifier  applications.  The  tube  is 
gas  and  mercury  filled  for  quick- 
•tarting  and  constancy  of  ehar- 


“GTC”  Transformers  are  used  in  the  AU¬ 
TOMATIC  PIN-SPOTTER  because  of  their 
accepted  ability  to  meet  the  most  rigid  speci¬ 
fications.  If  your  application  is  most  unusual 
or  standard,  we  suggest  you  consider  “GTC”  — 
proven  transformers  where  maximum  perform¬ 
ance  it  essential. 


We  welcome  your  inquiries. 


GENERAL  TRANSFORMER  COMPANY 

serving  industry  since  I92t 

18340  Harwood  Avonuo,  Homowood,  Illinois 
(Suburb  ef  Chicoge) 
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MINIATURE  SUP  RING  ASSEMBLIES 

Commutafers  oad  other  Eloetro-Moehaaleal  Compononti 
PRECISION  MADE  TO  YOUR  OWN  SPECIFICATIONS 


Advertisers: 

How  about 
the 

NUCLEAR 

field? 


Ottr  Swiss  methods  end  teeheiqHOs  are  qoered  to 
niMt  oxoeting  roquiremeiits.  We  invite  yonr  inqniries. 

COLLECTRON  CORPORATION 

216  EAST  45th  STREET  •  NEW  YORK  17,  N.  Y. 

MUrroy  Hlii  2-S473 


AT  RESISTANT  WIRES  FOR  EVERY  APPLICATION 


Just  a  Reminder! 

Now  is  the  time  to  install  Lewis  heert- 
inq  cable  on  those  outside  pipe  lines 
that  coxised  you  trouble  last  winter. 
Nickel  Chrome  conductor  with  spe¬ 
cial  insulation  designed  ior  500  °F 


Write  /or  details 


HEATING  UNITS 


RESISTANCE 
LINE  CORD 

THERMOCOUPLE  WIRE 

ASIESTOS  LEAD 
t  nXTURE  WIRE 

INSUUTED 
RESISTANCE  WIRE 

niERGLAS 
INSULATED  WIRE 

WIRE  TO  ANY 
SPECIHCATIONS 


Sm^  jroer  •icetresk  conirei,  communicatient  or  applhuet  wir- 
isf  spoci/kettoas  For  a  rtnmmtndtd  tcluthn  bf  o«r  ongisosn. 
FOS  A  TRIAL  OtDIR  OR  A  CARLOAD  coosaft 


THE  LEWIS  ENGINEERING  CO. 


vNAUr.ATUCK 
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CONNECTICUT 


There  are  a  good  many  adver- 
liters  iisiriu  thifi  ELECTRONICS 
who  should  also  be  advertising  in 

NUCLEONICS. 

Particularly  in  instrumentation 
and  laboratory  equipment,  there 
is  a  cross-over  of  use  in  the  elec¬ 
tronic  and  in  the  nuclear  field. 

But.  there  is  very  little  cross¬ 
over  in  the  subscriber  lists  of  the 
two  publications— a  matter  of  a 
few  percentage  points. 

It  is  quite  possible  that  you  are 
doing  an  effective  presentation  of 
your  products  and  abilities  in  this 
excellent  issue,  but  are  missing 
such  presentation  before  one  of 
the  fastest  growing  fields  in  the 
country’s  history  — the  field  of 
atomic  energy. 

The  sales  representatives  of 
ELECTRONICS  are  also  the  sales 
representatives  of  NUCLEONICS. 
They  have  much  evidence  pointing 
to  the  opportunities  in  this  great 
NEl^  field.  .\sk  them  to  show  you 
what  your  potentials  can  be. 


NUCLEONICS 


A  !M(-Craw-Hill  Publication 
330  West  42nd  St. 

New  Vorh  36,  N.  Y. 
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ucteristics  within  wide  temperature 
limits.  Other  rating  details  are: 
tilament  voltage,  2.5  v;  filament 
current,  21  amperes;  and  peak  in¬ 
verse  voltage,  1,250  v. 


I)-C  Power  Supply 

John  Fluke  Engineering  Co., 
P.  O.  Box  755,  Springdale,  Conn. 
Model  301A  precision  d-c  power 
supply  has  an  output  voltage  ad¬ 
justable  from  7.6  to  750  v  at  0  to 
500  ma.  Regulation  from  zero  to 
full  load  is  within  40  parts  per 
million.  Regulation  against  line 
voltage  changes  of  ±  10  percent 
(105  to  130  v)  is  20  parts  per 
million.  For  any  output  voltage 
setting,  stability  is  within  100  parts 
per  million  per  day  under  usual  con¬ 
ditions.  Auxiliary  negative  voltages 
of  360  and  700  v  d-c  at  0.6-percent 
regulation  at  10  ma  and,  also,  6.3  v 
a-c  ct  at  10  amperes  are  provided. 


Spring-Type  Conneoior 

.Minnesota  Mining  and  Mfg.  Co., 
000  Fauquier  St.,  St.  Paul  6,  Minn., 
has  introduced  a  new  spring-type 
connector  that  can’t  shake  loose  and 
requires  no  tools,  for  making  pig¬ 
tail  splices  in  electrical  wiring. 
Designated  the  “Scotchlok”  brand 
electrical  spring  connector,  it  is 
said  to  provide  a  tight  permanent 
splice  for  single  or  multistrand 
wires  up  to  gage  10  in  more  than 
300  different  combination.^.  The 
unique  coil  spring  design  allows  the 
connector  to  expand  while  being  ap¬ 
plied,  but  provides  a  shake-resist¬ 
ant,  tension  grip  on  the  wires  once 
the  splice  has  been  made.  The 
small  diameter  of  the  connector 
adds  but  a  fraction  of  an  inch  to 
the  diameter  of  the  wires,  making 


'^^^jbHNSON 


SiMtit*  and  porcelain  insulators  with  a  long  history  oi  user  satis¬ 
faction.  Dense  molding  and  glazing  insure  fracture  resistance 
together  with  low  moisture  absorption.  Extended  creepage  paths 
of  most  types  provide  maximum  voltage  breakdown  compatible 
with  compact  design.  With  proportionately  large  mounting  faces, 
all  types  wUl  handle  substantial  lateral  stress.  Heavily  nickel  plated 
brass  hardware  suitable  for  exposed  applications. 

STAND-OFF  msULATOIS 
STEATITE 

CaL  No.  ‘Halqhl  Hwdwu* 
I3S-20  I  t/It"  10-33 

I3S-20I  Il/ll”  T4)aek 

I3S-22  1”  3-32 

133-221  r  74  lack 

133-24  H"  S-32 

PORCELAIN 

13340  tv,"  1/4-20 

13342  2V4’’  1/4-20 

METAL  BASE  TYPES 

13343  IH"  1042 

133431  IH"  74  lack 

13340  2^4"  1/4-20 

133401  70  lack 

13347  443"  1/4-20 

133471  443"  TO  lack 

13340  2"  1042 

133401  2"  74  lack 

STEATITE  CONE  INSULATORS 
133-300  H”  042 

133-301  1"  0-32 

133-302  0-32 

133-303  2"  10-32 

133-304  3”  10-32 

THRU-PANEL  INSULATORS 
STEATITE 

13340  1V4‘'  10-32 

133401  IV4''  74  lack 

13342  >4"  10-32 

I3342I  74  lack 

13344  H"  0-32 

PORCELADf 

13343  IH'  10-32 

133431  in'*  74  lack 

13340  2V4‘'  1/4-20 

133401  2V4''  70  lack 

13347  OVk"  1/4-20 

133471  OMt"  70  lack 

13341  2"  10-32 

1334II  2"  74  lack 

LEAD-IN  BUSHINGS 
STEATITE 

133-30  Vk"  0-32 

133-31  13/10"  10-32 

133-32  114"  1/4-20 

133-33  ■/«"  0-32 

PORCELAIN 

135-33  IV4"  - 

135-54  4"  - 

MounUnq  ilaaqat  not  iacludad. 

Saa  133-00  aad  133-01  balew. 
BOWL  INSULATORS 

Thaaa  liitinqt  ora  axtractad  fiom  I  ElacUlcal  qiaas.  0 13/10"  OD.  4W" 
JOHNSON  Cololoqua  S72-A9.  oa  I  klqh.  FIMiiqt  lacloSa  V4"  stud,  auto 
oxcallaat  lource  ol  dWarsa  alec  waahara,  ceroaa  ahialds.  raeuat- 

troaic  malarial.  Write  ui  today  I  '"W  llaaqaa  aad  qasketo. 

(or  your  copy  I  SINGLE  BOWL  TWO  BOWLS 

^  J  133-134  Bowl  oaly  133-13-3  10"  atud 

133-13-1  IOV4"  atud  133-13-7  24"  atud 
MOUNTING  FLANGES 

*Haiqht  aboTO  paaaL  CaL  No.  Cat  No. 

133-00  ior  buahlaq  133-01  lor  buablaq 

vV _  No.  135-53  No.  135-34 
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COMPUTE  <*>' 
SHIELDIO 
L  UADS 


12’Choxml 


JELUFF  RESISTANCE  WIRES 

ARE  VERY  MUCH  AT  HOME  IN  A  HOT  •  SPOT 

1  /  ^  12-channel 

ALLOy 

KR 

CMF 

OPER. 

TEMP. 

FORMS  t  ! 

1  1 

USES 

1000 

1000 

500*  F 

W-R 

Compfict,  sUbl«  pr«ct$iofl  Rtsistors 

ALLOY  C 

1  675 

1700*F 

W-R 

Applifiocts  and  RtsHtors 

ALLOY 

650  1 

S100' F 

W-R 

Hisk-ttmp.  Fumacts  and  Ratialofs 

ALLOY  4S 

I  294 

930' F 

W-R 

1  Prcctiion  Applicattons 

t  W — witt  R— fibbon 


Whether  the  heat  it  literol  (up  to  2100F),  or  figura¬ 
tive  in  the  tense  thot  performance  under  difficult 
condition  it  a  mutt,  we  hove  on  alloy  for  almost 
ony  conceivoble  requirement.  The  above  Table  may 
suggest  possible  applicotions  to  your  products. 


Complete  Technicol  Date  ore  ovoiloble  from  De¬ 
partment  17. 


JELUFF 


MANUFACTURING 
CORPORATION 
SOUTHPORT.  CONN 


OLnJL- 

7 


^  1 

I"  I 

'  .  .rt-  1  I 

II T I  CROSS-BAR 
U  I  L  GENERATOR 

TESTS  VIDEO  AMPLIFIER  LINEARITY  and 
PICTURE  TUBE  PERFORMANCE 

MODULATES  YOUR  T.V.  SIGNAL  GENERATOR 
FOR  OVER-ALL  TEST  OF  T.V.  RECEIVER 

HERE'S  WHY  YOU'LL  LIKE  IT... 

•k  Makes  horixontal  and  vertical  linearity, width, height  and  centering  tests. 
ir  Checks  relative  gain  of  video  stages;  isolates  defects  in  video  amplifier. 
■jf  Tests  performance  of  kinescope  directly. 

k  Checks  overall  image  reproduction  when  used  to  modulate  TV  signal 
generator.  I 

k  Uses  sync  impulse  of  receiver  to  insure  steady  cross  bar  pattern. 
k  No  removal  cf  chassis  necessary;  special  leads  connect  to  tube  pins. 

Send  for  free  folder  No.  33  —  .dr*  your  distributor  about  it. 


UNITED  TECHNICAL  LABORATORIES 


6-3/4"  t  9-13/16"  t  12-3/4" 

33  lU 

The  Ntiland  A<500  Portable  Oscllle* 
groph  Recorder  has  been  designod  and 
developed  for  recording  strains,  pres¬ 
sures,  accelerations,  temperatures,  etc. 
under  conditions  requiring  an  instalment 
of  minimum  size,  light  weight  and  ex- 
ireme  versatility.  Incorporated  in  the 
''5(X)"  are  many  features  found  only  in 
much  larger  instruments . . .  simuluneous 
viewing  and  recording ...  four  "quick 
change"  paper  speeds... easy  loading  and 
operation . . . 

For  complete  information  on  the  Heiland 

A-5(X)  and  the  possible  application  of 
this  instrument  to  your  particular  prob¬ 
lem.  write  or  wire . . . 

The  Heiland  Research  Corporotioii 

130  Iasi  Fifth  Avanue,  Oanver  0,  Colarodo 

dependable  instruments 


iLcUl  jLeu 


MORRISTOWN 


Monu#ocfurers 
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it  valuable  for  joining  wires  in 
crowded  junction  boxes. 


Mobile  Radio 

Bendix  Radio  Division  of  Bendix 
Aviation  Corp.,  Baltimore  4,  Md. 
The  Command-Air  series  mobile 
communication  etjuipment  will 
operate  in  the  vhf  band  and  will  be 
adaptable  to  all  vhf  mobile  applica¬ 
tions.  The  series  features  crystal- 
controlled,  dual-channel  operation 
in  the  152  to  174  band.  Units  can 
be  supplied  with  transmitter  output 
of  10,  25,  30  or  60  w.  Fixed  sta¬ 
tions  of  250  w  are  also  available.  A 
new  filter  design  provides  for  oper¬ 
ation  on  the  present  channel  spacing 
of  60  kc  but  will  also  allow  for  easy 
conversion  to  any  one  of  the  new 
proposed  channel  bandwidths. 


YOU  CAN 


SEE 


THAT 


REPUBLIC 

IS  SUPERIOR 


Melting  Pots 

Waage  Electric,  Inc.,  Kenilworth, 
N.  J.,  announces  a  new  line  of 
rectangular  melting  pots  that  are 
finding  wide  usage  in  plastic  melt¬ 
ing,  for  dip  coating  and  solder  melt¬ 
ing  for  printed  circuit  development. 
These  pots  have  thermostatic 
temperature  controls  and  are  avail¬ 
able  in  either  cast  iron  or  alumi¬ 
num,  depending  on  the  temperature 
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Not  only  con  you  SEE  tHo  bottor  qvolity  of  th#  odgos  of  Ropublk 
copocitor  foil  but  you  con  FEEL  tbo  dtffortnco.  Try  running  your 
fingor  lightly  ovor  tho  odgo  of  a  Ropubik  coil.  It's  smooth  to  tbo 
touch.  Thot'i  bocouso  Ropubik  foil  hot  tho  cloonost  odgot*  tho 
stroightost  cut.  Thoso  cloon  cut  odgot  rosult  in  tuporior  windings 
ond  minimum  brookogo.  Downtimo  ond  rofocts  oro  roducod  to  on 
obsoluto  minimum. 

In  oddition,  non-roturnoblo  stool  ceros  ond  sturdy  individuol  boxos 
whkh  protoct  coils  of  Ropubik  Foil  right  up  to  tho  memont  of  uso 
furnish  furthor  oconomios. 

No  mottor  how  you  look  ot  o  coil  of  Ropubik  Aluminum  Foil,  you'll 
rocognixo  thot  it's  o  suporior  product. 

Ropubik  copocitor  foil  is  ovoiloblo  in  widths  of  1/4"  ond  widor, 
ond  in  gogos  from  .00017"  to  .005". 


REPUBLIC  FOIL  &  METAL  MILLS 
INCORPORATED 

DANBURY  CONNECTICUT 

■  L  c  I  nu'  209  W.  Jockten  tlvd.,  Chicago  6,  III. 
Sronch  Sole.  OHk..:  ^ 


Slip-On  Ion  Trap 

Heppner  Mfg.  Co.,  Round  Lake,  Ill., 
has  announced  a  slip-on  ion  trap  of 
simplified  construction  that  fully 
utilizes  the  maximum  efficiency  of 
the  Alnico  permanent  magnet.  In¬ 
stallation  time  of  the  model  T-312 
ion  trap  is  2  or  3  seconds.  The 
smooth  metal -to-glass  contact  per¬ 
mits  easy  adjustment.  Weighing 
only  3/6  oz,  the  trap  cannot  harm 
the  tube’s  neck.  Gauss  readings 
range  from  25  to  60. 


H-V  Rectifier 

Taylor  Tubes,  Inc.,  2312-18  W. 
Wabansia  Ave.,  Chicago  47,  Ill. 
Type  8013-A  high-voltage  rectifier 
tube  is  rated  at  40  kv  peak  inverse 
or  forward  in  air,  55  kv  peak  in  oil, 
with  an  average  current  of  20  ma 
continuous  in  air  and  30  ma  con¬ 
tinuous  in  oil,  with  an  instantane¬ 
ous  peak  current  capacity  of  450 
ma.  Of  Nonex  glass  construction, 
the  tube  has  a  standard  four-prong 
base  and  special  oil-resistant  sili¬ 
cone  basing  compound  for  oil-im- 
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Type  2004  Voltage  Calibrator 

MAKES  YOUR  OSCILLOSCOPE 
AN  ACCURATE 
VISUAL  VOLTMETER  ! 


range.  Sizes  run  from  4  X  4  to 
12  X  24  in.  for  operation  at  110 
or  220  V,  a-c. 


TIC 

Ilf  AmA  — CaJk. 


•  MEASURES  PEAK  TO  PEAK  VOLTAGE  MAGNITUDE  OF  COM¬ 
PLEX  OR  SINUSOIDAL  WAVEFORM  FROM  10  MILLIVOLTS 
TO  100  VOLTS  WITHIN  ±2%. 

•  DIRECT  READING  FRONT  PANEL  METER  INDICATES  LOCA¬ 
TION  OF  AC  AXIS  WITH  RESPECT  TO  NEGATIVE  VOLTAGE 
PEAK.  ACCURACY  ±3%. 

•  PROVIDES  EXTERNALLY  AVAILABLE  SQUARE  WAVE  FOR 
CHECKING  AND  RECOMPENSATING  SCOPE  PROBE  ATTEN¬ 
UATOR. 

•  ELIMINATES  REPEATED  DISCONNECTION  OF  CALIBRATOR 
LEADS  BY  USE  OF  FRONT  PANEL  SWITCHES. 

SPECIFICATIONS 


Voltage  Ranges:  100,  30,  10,  3, 
1, 0.3,  0.1,  0.03,  0.01  volts  peak- 
to-peak  full  scale. 

Duty  Cycle  Range:  5%  to  95%, 
direct  reading. 

Accuracy:  Voltage  —  ±  2%  of 
full  scale.  Duty  cycle — -3%. 

Calibrator  Frequency:  Approxi¬ 
mately  1  KC. 


Input  capacity:  The  internal  wir¬ 
ing  of  the  calibrator  will  add 
approximately  20  mmf  to  the 
signal  lead. 

Power  Source:  105 — 125  volts 
AC,  60  cps,  65  watts. 

Size:  10V4"  H  x  7"  W  x  8"  D. 

Price:  $165.  F.O.B.  Plant. 


WRITE  FOR  BULLETIN  C852  TODAY! 


r, 

^  ////  ^  y/t  jNwtt/ili  ui/i' 


Twermist 


RODS  \f 
WASHERS  ^ 

CHECK  ^ 
THESE  \ 
IMPORTANT 
POINTS 


•  Fril  lint  of  stondord 
miitorf  ovoiloblo  ffom  stock 

•  Spociol  Hicrmistors  topi* 
occred  to  CMStomcrs'  rcpuirc- 
moiits 

•  Wt  mokt  oil  Wcsttrn  Ekc- 
trk  typo  thermistors 

•  Oor  thermiston  hove  excep- 
tioMlhf  hiph  tompcroture 
coofficioflt  ond  stability 

•  Tcchnicol  ossistoncc  in  your 
d^ipn  end  cnpinccring  prob¬ 
lems 


A  Few  Common  Veee: 

Tlmo  delay  •  Gas  analysis 
o  Volume  limiting  *  Surge 
protection  •  Vacuum  manom* 
etry  •  Flow  measurement  • 
Temperature  control  •  Tem¬ 
perature  measurement  •  Ra¬ 
dar  power  measurement  • 
e  Temperature  compensation 
•  Oscillator  stabilization  •  and 
a  host  of  new  applications  being 
developed  every  day. 


Send  for  fret  littrotme. 


Telephone:  UNionville  1-7150 


(contimwd) 
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mersed  operation.  The  2.6-v  fila¬ 
ment  is  thoriated  tungsten  and 
operates  at  6  amperes.  If  operated 
within  ratings  the  tube  hgs  a  life 
expectancy  of  over  5,000  hr.  Physi¬ 
cal  dimensions  are  6  in.  in  length 
and  2  in.  in  diameter. 


CLEAN-CUT 

ADVANTAGES 


I  ExtrtHM  UnHcniiitY 

2S«perior  Staking  OnalHies 

...onds  will  rail  withont  splitting 

SBntter  fnr  Molded  Ports 

...clesod  end  keeps  ceoipeend  eet 

If  you  use  pins  for  vacuum  tubes, 
adapters,  fluorescent  lamps,  plugs,  or 
electrical  equipment  of  any  kind,  the 
chances  are  you’ll  save  time,  money  and 
rejections  by  using  these  super-smooth, 
seamless,  patented  Radio  Pii^.  They  are 
available  in  a  wide  variety  of  styles  and 
sizes,  with  staking  end  either  closed  or 
open.  For  a  quotation,  simply  send  a 
sketch,  sample  or  description  and  state 
the  quantity  and  finish  you  need. 

•  SHEH  MHAL  STAMPINGS? 

In  addition  to  Radio  Pins,  we  produce 
large  quantities  of  top  caps,  base  shells 
and  adapter  shells  for  vacuum  tubes; 
also  a  wide  variety  of  other  metal  prod¬ 
ucts,  including  deep-drawn  shells  and 
cups,  blanks  and  stampings,  ferrules, 
grommets,  washers,  vents,  fasteners — 
and,  for  almost  every  manufacturing 
I  requirement,  the  world’s  largest  assort¬ 
ment  of  eyelets. 

We  invite  your  inquiry  to  the  Water- 
bury  Brass  Goods  Branch  of  The 
American  Brass  Company,  Waterbury 
20,  Connecticut. 


A*C  Regulator 

Avion  Instrument  Corp.,  299 
State  Highway  No.  17,  Paramus, 
N.  J.  Model  116  precision  a-c  volt¬ 
age  regulator  is  suitable  for  con¬ 
trolling  voltage  to  analog  comput¬ 
ing  setups  and  servo  systems.  It 
regulates  line  voltage  to  0.01  per¬ 
cent  and  has  a  transient  time  con¬ 
stant  of  less  than  0.01  second,  meet¬ 
ing  present  needs  for  more  rapid 
response  to  load  changes.  The  unit 
may  be  used  on  either  60-cycle  or 
400-cycle  lines.  Power  handling 
capacity  is  100  volt  amperes. 
Measuring  14  in.  x  9}  in.  x  6  in., 
the  regulator  is  of  convenient  size 
for  general  laboratory  use. 


Coax  Relay 

F.  A.  ScHERHA  Mfx>.  Co.,  Inc.  424 
Broome  St.,  New  York  13,  N.  Y.  A 
unique  design  permits  the  making 
of  a  coaxial  relay  with  minimum 
size  and  cost.  Economy  is  effected 
by  eliminating  cable  fittings  and  by 
minimizing  wiring  labor.  The  relay 
was  originally  designed  for  mobile 
radio  service  and  is  small,  light  uid 


AnacondA 
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SOCKET-TURRETS 


Advertisers 


There  are  a  good  many  adver¬ 
tisers  using  ELECTRONICS 
who  should  also  be  advertising  in 
NUCLEONICS. 

Particularly  in  instrumentation 
and  laboratory  equipment,  there 
is  a  cross-over  of  use  in  the  elec¬ 
tronic  and  in  the  nuclear  field. 

But.  there  is  very  little  cross¬ 
over  in  the  subscriber  lists  of  the 
two  publications— a  matter  of  a 
few  percentage  points. 

It  is  quite  possible  that  you  are 
doing  an  effective  presentation  of 
your  products  and  abilities  in  this 
excellent  issue,  but  are  missing 
such  presentation  before  one  of 
the  fastest  growing  fields  in  the 
country’s  history  —  the  field  of 
atomic  energy. 

The  sales  representatives  of 
ELECTRONICS  are  also  the  sales 
representatives  of  NUCLEONICS. 
They  have  much  evidence  pointing 
to  the  opportunities  in  this  great 
NEW  field.  Ask  them  to  show  you 
what  your  potentials  can  be. 


AI$o  Mht.  of  PRfCfSfON  fAMK  TUBtS 


UniHn  ihoM  trUky  droMs-fw 
qvidt  chang*  ot*  nptif,  to*»- 
padiMHa,  top  p«rfenPM*fi^ 
«as0  and  •conomy  of  finbikkNl^ 
itton.  Hundrodi  of 
[on  and  dosignora  kova  (ouiifl 
ontwor  thoy  horo  boanA 
loeUiig  for  in  tiiii  $ock«t-Tvr- 
rot  AAothod  of  coralrucMon. 

and  improvad  modah 
for  tfta  most  axocting  oppli- 
cattom  ora  now  availobta. 
Lat  M  toll  yoo  mora  obovt 
tham.  Sand  for  catalog.  .j 
I  MMtHeMtATiVtS  j 

1 1.  i.T«vtw  Cs-.  <*0  M.y.CiSin 

I  AiWm—  SalM,  172  SM*  Si.,  torts*  •  \ 
R.  J.  IS«t»iiiS>.  PO  W.  Owsa.CSiOfO  ] 
a.  H.  RawCs,.m  MtiVtt.  S«« 

UBMtroalc  Coir^ 

192  SAN  rRMANDO  K>,  lOS  A(Mt8 


A  MrCraw-Hill  Publication 
330  West  42nd  St. 

New  York  36,  N.  Y. 
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rugged.  The  heart  of  the  relay  is 
an  iron  tube  that  acts  as  both  the 
magnetic  core  and  the  outer  coaxial 
conductor  (a  nonmagnetic  plating 
carries  the  r-f  current).  The  relay 
can  be  furnished  for  operation  from 
any  d-c  voltage,  and  can  be  operated 
from  a-c  through  a  small  rectifier. 


REMOTE  CONTROL 


FLEXIBLE  SHAFT 


Tiny  R-F  Chokes 

Condor  Radio  Mfg.  Co.,  116  N. 
Montezuma  St.,  Prescott,  Arizona, 
has  announced  a  regular  production 
line  of  tiny  r-f  chokes  that  range  in 
inductance  from  0.25  to  100  micro- 
henrys.  They  are  plainly  marked 
and  insulated  for  500  volts. 


Shortcut  to  better  remote  control 

-S.S.I¥MI7£  neXIBU  SHAFTS 


S.S.White  flexible  shafts  are  the  quick,  easy  and  economical 
way  to  provide  your  equipment  with  smooth,  sensitive  control. 
By  using  these  built-for-the-purpose  mechanical  elements  to 
couple  variable  elements  to  their  control  knobs,  you’ll  be  able 
to  meet  every  space,  wiring,  servicing  and  assembly  require¬ 
ment  with  ease.  The  shafts  will  operate  around  turns  and  can 
easily  be  run  over,  under,  or  around  circuit  components.  Their 
special  tension-wound  construction  gives  them  the  sensitivity 
needed  for  practically  any  remote  control  application.  Shafts 
can  be  supplied  in  any  length  you  specify,  ready  for  immediate 
coupling  to  the  elements  and  their  controls. 

Our  engineers  are  ready  to  cooperate  with  you  in  working  out 
detaib  of  any  application.  Gill  them  in  today— their  advice  and 
assistance  entails  no  obligation. 


Pulse  Transformer 

Berkshire  Laboratories,  506  Bea¬ 
ver  Pond  Road,  Lincoln,  Mass.  Type 
PT-1  Labtrans  pulse  transformer 
was  designed  for  use  in  the  micro¬ 
second  and  fractional  microsecond 
ranges.  It  is  compact  and  con¬ 
venient  to  use,  being  built  in  an 
octal  tube  base.  Its  windings  com¬ 
prise  six  sections,  of  which  two 
pairs  are  connected  in  series  and 
the  other  two  sections  are  indi- 


IVRfTE  FOR  THIS  256-PAGf  HANDBOOK  .  .  . 

It  contaims  full  facts  and  data  on  fUscible  shaft  selection 
and  application.  Copy  mailed  free  if  you  request  it  on 
yostr  letterhead.  No  sales  follow-up  will  be  made.  i 
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Speeds  Soldering 
Small  Joints 


New,  li|;litweiglit  iron  olTers  theee  fealures  for 
production-line  soldering  in  electronic  and  com¬ 
munication  industries: 

•  Thin  thank  gals  tig  into  glocat  a  rsgular 
Iran  can't  roach 

•  llghlar  weight  iron  lowers  egeralorfatigite 

•  Ironclad  tig  needs  litlla  maintenance 

FREi  BUUETIN  gives  you  complete  information. 
Write  for  CED-15at  to  Sect.  720-85,  Generat 
Electric  Co.,  Schenectady  5,  N.  Y. 


Maeta  all  Spacificationa  for 
Signal  Corpa,  Navy  and  Air 
Forca  Shipmanta  of  Elac- 
tronie  Equipmant  with 
Fadlitiaa  that  includa— 


•  SKCIAI  PACKA6INO 

EQUIFMENT 

•  EXKRTS  IN  MILITARY 

SPECIFICATIONS 

•  ECONOMICAL  ASSEMBLY 

LINE  METHODS 

•  FUU  COMPUANCE  IN 

EVERY  DHAIL 

•  COMPETENT  CONSULTING 

SERVICE 

NEW  ILLUSTRATED 
BROCHURE  azplaiiu  in  da- 
tail  how  Cargo  Packan  can 
aconomically  handla  all  da- 
taila  of  your  military  pack- 
aging  problamt.  You  aava 
v^uabla  plant  tpaca,  coatly 
aquipmant  and  tha  naad  for 
aapariancad  apacification 
packaging  axparta.  Find  out 
now,  how  Cargo  Packera  pro¬ 
duction  lina  mathoda  aava 
you  tima,  inonay,  andlaoa  da- 
tail  work,  and  coatly  arrora. 
Raquaat  yrour  copy,  nowl 


^  This  unit  is  particularly  suitabU  for  incorp^a* 

[  tion  in  electronic  instruments  where  continu* 

I  ously  variable  time  delay  is  needed.  By  means 

/  >  of  a  novel  mathematical  method  developed  es* 

02S  TtST  PU.9C  clusively  by  our  engineehne  staff,  the  amount 

—  of  equalisation  in  this  line  was  made  exactly 

f  A  cqLial  to  its  correct  optimum  value.  As  a  re- 

I  \  suit,  the  transmission  characteristics  are  far 

— /  V  —  superior  than  those  of  any  other  commercially 

srrea  aa  ms  oCLar  available  delay  line  of  distributed— ^>r  lumped- 
parameter  type. 

SPCCIFICATIONS 

Timc  Dclayi  Continuously  variable  from  0  to  0.22S  microsecond. 

RiSS  Tims:  0.0002  \/i  microsecond,  where  t  is  the  amount  of  delay  in  millimicrosecond. 

Charactbristic  Impboancs:  190  ohms  nominal. 

Attenuation:  The  attenuation  in  db  per  tOO  millimicrosecond  delay  is:  essentially  tero 
below  to  me.  O.S  at  IS  me.  1  at  20  me.  and  1.8  at  30  me. 

Size:  l”  deep.  4"  long.  4**  high.  WeichT:  14  ounces. 


AOVAIKE  EUCnOIIKS  (0.,  F.  0.  llo>  394,  Pasuic,  New  Jeney 


MICROMETER  HEAD 

ikt  ^Udtoniei  SInduiixtf  -| 


f 
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lood  reasons  for  specifying 
MEPCO  Precision  Resiston 


vidually  connected  to  base  pins.  It 
is  useful  in  blocking  oscillators  and 
other  pulse  circuits. 


Millivac  Instrument  Corp.,  444 
Second  St.,  Schenectady  6,  N.  Y. 
The  MV-22A  vtvm  for  a-c  is  a 
further  development  of  the  MV-12A 
meter  recently  announced.  The 
older  instrument  has  a  frequency 
range  of  20  cycles  to  250  kc.  The 
new  meter  has  been  extended  to  6 
me.  It  has  a  six-stage  amplifier 
with  a  novel  a-c  regulated  power 
supply.  The  instrument  measures 
voltages  between  70  jiv  and  1.000 


o  Crostever  wire  intuloled  from  each  winding  by  2000v. 
insulation  (patmttd). 

Special  metal  molded  connecting  feature,  which  bonds  end 
of  winding  and  terminal  in  a  non-corrosive  and  mechanically 
secure  manner — no  solder  or  flux  used. 

e  Reversed  and  balanced  Pl-windings  for  low  inductance,  with 
use  of  only  the  finest  resistance  alloys. 

Impregnated  with  approved  fungus,  moisture  and  salt  water¬ 
proofing  compounds. 

JAN  approved  non-hydroscopic  steatite  bobbin,  specially 
treated  prior  to  winding  in  order  to  provide  additional  pro¬ 
tection  for  fine  enameled  wire. 

Protective  fungi  resistant  acetate  label. 

Rigid  hot  solder  coaled  brass  terminals  for  easier  soldering. 


Solder  Pot 

Dee  Electric  Co.,  1101  N.  Paulina 
St.,  Chicago  22,  Ill.,  has  announced 
the  model  85  solder  pot  for  dip  sold¬ 
ering  large  assemblies  and  printed- 
circuit  units.  It  features  high 
efficiency  and  long  life  ceramic  em¬ 
bedded  elements  with  adjustable 
thermostatic  control  of  tempera¬ 
ture.  Inside  dimensions  of  the  pot 
are  12  in.  long  by  6  in.  wide  by  2i 
in.  deep.  The  unit  is  for  110  v  a-c 
and  is  rated  at  900  w.  Temperature 
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PAT  PENDING 


MtWMf— tl>t 
C«ryw>l«n 


IF  THE  WIRING  FAILS  | 


CRYSTAL  CALIBRATOR 

For  Th»  Fnqu0n<y  Calibration 
Of  Squipmont  In  Tho  Kongo  Of 
250  Kc.  to  1000  Me. 

wMm  Ji5  Me.) 

Froquoncy  Accuracy:  ^0.002% 

Tht  Mod«l  1 1 1  provides  o  iRit 
tignol  of  cryttol'COnirolUd  frtquoticy 
ond  hos  o  s«lf>contain«d  dotoctor  of 
2  microwQtfs  tonsifivity. 

For  cctlibrotion  ond  froquoncy  chock* 
ing  of  tignol  gonorotors,  trontmlHtn^ 
rocoivori«  grid-dip  mottrt,  ofc. 


MEASUREMENTS 

CORPORATION 

BOONTON 


SO  DOES  YOUR 
PRODUCT’S  REPUTATION 


FOR  DEPENDABLE  PRODUCT  WIRING  USE 

WmjifG  Syst£MS 

Year  after  year  —  for  over  ten  years  —  UNILECTRIC 
has  produced  millions  of  wiring  systems,  for  more  than  150 
leading  manufacturers  of  electric  and  electronic  products. 
From  controls  to  complex  armed  forces  equipment,  these 
wiring  systems  have  consistently  met  the  most  exacting  re¬ 
quirements  and  provided  substantial  savings  to  each  customer. 

To  assure  utmost  dependability  plus  cost  saving  engineering 
assistance,  low  cost  production  and  "on-schedule  delivery" 
investigate  UNILECTRIC  today. 


wiarmc  Systems 


MomiFoctured  by 

UNITED  MANUFACTURING  &  SERVICE  COMPANY 

409  SOUTH  6lh  STREET  •  MILWAUKEE  4.  WISCONSIN 


Check  the 
performance 
of  this 

HERMETICALLY  SEALED 


TERMNAL 


^  f  COHiVli 


Kel-F  molded  \ 
by  J 

BRILHART  M 

rt’'y  over  1,000,000 
cte  now  in  use  by  the 
b  qqest  nomes  m  industry'  j 


TRANSFER  SWITCH 


D«sign*d  for  rodio  froquoiKiot 
whoro  two  cirevit*  oro  roquirod  for 
romoto  control  twitching  of  two 
ontonnot  with  two  rocoivort. 

R.  F.  Rofigo  0  to  10,500  ok. 


•  m  vUts,  IMS  fm 

•  FMmr . . .  7SN  vtllt  IMS  Min. 

•  InwIftiM  IttiUwKt . . .  1,001.110 


•  40  CtcU  tcti . . .  SOOO  KlU  (IMS) 

•  Cnrrmt  rctinf  ...  15  Ainptfcs 

•  Air.  bcHwi.  nil  prtiwrt  tntf . . . 
10  Iks  Rtr  SR.  inch 

A  Ton*. . 100*C.  t«  ^ISO*  (.  (Mil. 


Custom  problom?  Wrifotodoyf 


BRILHART  RESEARCH 


681  BEACON  STREET.  BOSTON  IS,  MASSACHUSETTS 
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1115  50  ClAIKSON  5Ti(eT>  OCNVil  la  COlOIAC^ 


range  is  450  to  700  deg  F,  any  point 
of  which  may  be  selected  with  the 
adjustable  thermostat. 


Tke  HEW  and  PHEHOMEHAl 


No  more  worries  about 
FREQUENCY  RESPONSE 

WRITING  SPEED. 


Te^t  Leads 

INSULINE  CORP.  OF  AMERICA,  36-02 
35th  Ave.,  Long  Island  City,  N.  Y., 
has  announced  two  new  test  leads 
designed  to  fit  the  REC  vtvm  and 
others  equipped  with  screw-on  mi¬ 
crophone  type  connectors.  The  No. 
316  contains  an  isolating  resistor  in 
its  probe  and  is  intended  for  d-c 
measurements;  and  the  No.  317  is 
a  straight-through  lead  for  utility 
applications.  Both  are  six  feet  long, 
are  made  of  heavy,  shielded  wire 
and  have  insulated  handles. 


HATHAWAY  Type  SC-16 

OSCILLOGRAPH 


T  .  with  6  elements  is  flat  from 

0  to  200,000  cycles  per  second,  and  its  traces 
have  a  writing  speed  of  5  million  inches  per  second. 


Fast  transients  and  high-frequency 
phenomena  now  can  be  accurately 
recorded. 


Several  types  of  continuous-drive  record 
magazines  ore  available  for  6-inch  sensitized 
paper  and  film,  and  for  35-mm  film.  The 
magazine  shown  on  the  oscillogroph  at  the 
left  occommodates  100-foot  rolls  of  record 


paper. 


Useful  for  strain  recording  to  1 00  Kilocycles. 


AUTOMATIC  OflAATION  Initmt*  o  tranti«nt  with 
th«  oftctlloQroph,  or  lot  tho  troniiont  start  tho  okII* 
logroph. 

QUICK-CHANGI  TRANSMISSION  for  wido  rongo  of 
rocord  tpoodt. 

PRICISION  TIME  UNES. 

Z-AXIS  MODULATION  for  timing  to  ono-tonth  mitli- 
locond. 

QUICKLT-INTERCHANGEARLE  LENS  STAGES  for  dif* 
foront  rocord  ond  trace  widths. 


Write  for  Bulletin  2G1-K  for  details. 


Write  for  fItCC  copy  of  Hathaway  fngineering  News 


R-F  Voltmeter 


I  Westinghouse  Electric  Cokp., 

I  Box  2099,  Pittsburgh  30,  Pa.,  has 
I  available  a  voltmeter  that  measures 
I  rms  values  of  r-f  voltages  up  to 
10,000  V  in  dielectric  heating  loads. 

I  Use  of  the  instrument  will  indicate 
I  to  the  operator  of  a  dielectric  heat¬ 
ing  apparatus  the  amount  of  heat 
that  is  being  applied  to  the  elec¬ 
trodes.  The  voltmeter  consists  of  a 
capacitance  voltage  divider  and  a 
crystal  rectifier  unit,  connected  to 
an  indicating  instrument  calibrated 
in  kv.  No  external  power  is  re¬ 
quired  for  operation  other  than  that 
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Drum-type  magazines,  both  small  and  large, 
are  valuable  for  short  high-speed  records. 
The  large  drum-type  magazine  at  the  left 
has  a  drum  3  feet  in  diameter  and  6-inches 
wide.  It  can  be  driven  at  3000  RPM  for  a 
chart  speed  of  6000  inches  per  second  when 
high  resolution  is  needed.  It  con  be  used  to 
take  one  10-foot  record  or  a  larger  number 
of  shorter  records. 


The  ASC-10  6-element  direct-coupled  am¬ 
plifier  will  drive  the  SC -16  oscillograph  from 
potentials  of  millivolt  level. 


INSTRUMENT  COMPANY 


IF  YOUR  D.  0.  CONTRACTS  CALL  FOR:  .  . 


SELENlliM 

rectifiers 


Made  by  a  new  vacuum  process  that 
insures  a  smooth,  uniform  selenium 
film,  free  from  flaws  and  impurities,  and 
permits  the  production,  of  larger  cells 
than  have  been  practical  heretofore. 

Of  proven  dependability  to  withstand 
continuous  heavy-duty  service,  they  are 
available  in  one  inch  square  to  12  by 
16  inch  cells,  in  standard  sucks  or  for 
customer  assembly. 

Writt  for  free  Catalog  Foldtr 


SYNTRON  CO. 

241  Lexington  Avt*  ('ily.  l*:i 


It's  Outstanding! 
SKYWAY'S 
T250 

i/^  U  B 

^  WRENCH 

Md  Accessories 

^  ,  An  accurate,  easy  to  use 
torque  limit  tool,  preset 
(but  adjustable)  to  limits 
from  5-100  Ib./in. 
Hundreds  of  thousands 
in  daily  use. 


Makers  of  torque  limit 
wrenches  in  capacities 
up  to  750  Ib./in.,  and 
torque  meters  to  4000 
Ib./ft.  Wrenches  meet 
spec.  #MIL-H  4034 A. 

WtITf  FOn  CATAIOG 


CONTACTS  AND  CONTACT  ASSEMBLIES 
BRUSHES  •  WIPERS  •  SLIP  RINGS 
COMMUTATOR  SEGMENTS  •  RESISTANCE  WIRES 
NON-CORROSIVE  WEAR  RESISTANT  PARTS 


MU  IVEY  ...  TODAY!  ,  ^  ^  ^  ^  ^ 

F  NT  L 

X^OR  years  Ney  k  ></ 

Research  has  covered  not  only 
the  development  of  specialized 

precious  metal  alloys  for  applications  such  as  these,  but  also  the  design 
of  both  standard  and  special  contacts,  brushes,  wipers  and  other  com¬ 
ponent  parts.  Our  increased  facilities  are  now  geared  to  economical 
production  of  these  important  precious  metal  components  ...  in 
large  or  small  quantities.  Ginsult  us. 


THE  J.  M.  NEY  COMPANY,  179  Elm  Street,  Hartford  1,  Connecticut 
Sperialiftu  in  Prreiouf  Metal  Metallurgy  Since  1813. 


TOOL 


PRECISION 


Fremont 


Cjlif 


The  ORIGINAL  BEEDE  METERS  have  long  been  known  for 
their  high  quality,  durability,  occurocy  and  advanced  design. 
Specify  ORIGINAL  BEEDE  METERS  and  be  SURE. 
Information  or  catalog  on  request 


BEEDE 


ELECTRICAL  INSTRUMENT  CO.,  INC. 
PENACOOK,  N.  H. 
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taken  from  the  r-f  voltage  source. 
This  will  be  less  than  0.1  w. 


Aircraft  Hook-Up  Wire 

Plastoid  Corp.,  42-61  24th  St., 
Long  Island  City,  N.  Y.,  is  produc¬ 
ing  Synkotc  AN  hook-up  wire,  an 
improved  600-v  aircraft  wire  con¬ 
forming  to  military  specifications 
MIL-W-5086.  The  new  aircraft 
wire  is  superior  to  older  types,  with 
standing  abrasion,  corrosion,  fiame, 
fungus,  gas,  oil,  moisture,  anti¬ 
freeze,  salt  water  and  the  various 
extremes  of  temperature  encount¬ 
ered  at  low  and  high  altitude  flight. 


Literature 


Sintered  Magnets.  The  Indiana 
Steel  Products  Co.,  Valparaiso, 
Ind.  Catalog  No.  12  offers  24-hour- 
ser\'ice  on  sintered  permanent 
magnets.  The  catalog  lists  speci¬ 
fications  for  a  range  of  magnets 
of  special  interest  to  makers  of 
thermostats,  meters,  switches 
and  other  relatively  small  devices. 
It  also  describes  in  detail  the  mag¬ 
netic  and  physical  characteristics 
of  these  powdered  metal  magnets. 

Oscillograph-Record  Cameras. 
Allen  6.  DuMont  Laboratories, 
Inc.,  1,000  Main  Ave.,  Clifton,  N.  J. 
A  single-sheet  bulletin  describes 
and  illustrates  four  new  oscil¬ 
lograph-record  cameras.  It  tells 
how  photography  augments  the 
performance  of  a  c-r  oscillograph 
by  perpetuating  its  presentation 
through  permanent  records.  In¬ 
cluded  are  the  type  295  for  more 
versatile  single-transient  record¬ 
ing;  type  296  for  thrift  single- 
frame  recording:  type  297  for  im¬ 
proved  finished-print  recording: 
and  type  321  for  simplified  mov¬ 
ing-film  recording. 

Wire-Wound  Resistors.  Shallcross 
Mfg.  Co.,  Collingdale,  Pa.  Bulletin 
L-27  will  acquaint  users  of  pre¬ 
cision  wire-wound  resistors  with 
the  significant  differences  between 
the  new  MIL-R-93A  specifications 
and  the  old  JAN-R-93  specifica¬ 
tions  which  they  supersede.  In¬ 
cluded  are  a  cross-reference  table 
contrasting  MIL,  JAN  and  the 
company’s  style  numbers;  bobbin 
sizes;  maximum  resistance  avail- 


A  helpful  guide  to 

CONTROL  MOTORS 
PRECISION  GEAR  TRAINS 
MOTOR-DRIVEN  INDUCTION  GENERATORS 
SERVO  AMPLIFIERS 

in  a  comprehensive  line 
of  basic  types,  readily 
adaptable  to  match 
your  application  requirements  exactly. 


107  GRAND  STREET 


NEW  YORK  13,  N.  Y. 
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Do  You  Know  the  Advantages  of 
XCELITE  Beryllium  Screwdrivers? 


Non  magnetic,  non-sparking. 

Do  not  affect  TV  image  during 
focalizer  adjustment. 

More  resistant  to  fatigue  than 
steel! 

Do  not  require  frequent  regrind¬ 
ing  as  do  plastic  or  fibre  screw¬ 
drivers. 


XCELITE,  INCORPORATED 

(formerly  Pork  Motatworo  Co.,  Inc.) 

Dept.  C  Orchard  Park,  N.  Y. 


These  hard,  non-ferrous  XCELITE 
Beryllium  Screwdrivers  come  in  14, 
3/16  and  !4"  diameters  in  varying 
lengths  to  suit  every  need.  Widely 
used  in  TV  applications  as  well  as 
locations  where  explosive  gases  are 
present.  Ask  your  dealer  about 
XCELITE  Beryllium  screwdrivers 
with  the  man-size  blue  handle! 


PRIMARY  BATTERIES 

for  your  Specialized  Needs 


DRY  TYPES 

78  Standard  Industrial, 
Laboratory  and  Gov¬ 
ernment  Types. 


LAB-BILT 

BATTERIES 

Our  engineers  will  design 
and  create  to  your  re¬ 
quirements.  Send  us  your 
specifications. 


RESERVE  TYPES 

Water  activated 
"One  Shot"  Batteries. 


HI-DRIVE 

MINIATURE 

MOTOR 


Precision-built,  low-cost, 
bo  ttery- opera ted  — 
available  for  delivery 


Send  for  FREE  Catalog 


SPECIALTY  BATTERY  COMPANY 

A  Subtidiory  of  iho  O-Vor  Company 

MADISON  10,  WISCONSIN 


PERFEG  STEER! 


Aircraft  Radio  Corporation's 

A  13-B 


DUAL 
ANTENNA 

tor  all  airtrafi 

The  “ramshorn”  contour  of  the 
A-13B  Antenna  affords  im¬ 
proved  signal  reception  via  two 
broadbanded  antennas.  The 
horns  are  for  use  with  VOR 
and  runway  localizer  receivers, 
the  bars  for  glide-path  receiv¬ 
ers.  Both  antennas  terminate  in 
BNC  co-ax  fittings  UG-291/U. 
Their  low  head  resistance  pro¬ 
vides  freedom  from  icing  and 
other  structural  problems.  Al¬ 
ready  in  wide  use  on  transports 
of  Pan  American  Airways, 
Eastern  Air  Lines  and  others, 
as  well  as  Army,  Navy,  and  Air 
Force  (AN  designation  AS- 
580/ARN-30) .  This  new  anten¬ 
na  is  designed  for  all  aircraft, 
from  helicopters  to  multi-en¬ 
gine  transports.  It  is  CAATC 
#  1 R4-4.  Available  now.  Write 
for  full  details  today. 


Dependable 
Electronic  Equ^mient 
Since  1921 


ylircraft  J^adio  (Corporation 

Boonton,  New  Jersey 
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•  AMPLIFIERS -COMMUNICATION  EQUIPMENT 

Precision-laboratory-Audio  Frequency 

•  RESISTORS 

Precision-fixed  wirewound 

•  EQUALIZERS 

Wave  filters,  corrective  equalizers 

•  MAGNETIC  RECORDING  COMPONENTS 

Recording  head,  degaussers 

•  AHENUATORS 

O 

Audio  frequency  types 


able;  and  both  MIL,  JAN  and  oom- 
mercial  power  ratings. 

Resistors.  Stackpole  Carbon  Co., 
St.  Marys,  Pa.  A  handy  bulletin 
describes  fixed  composition  re¬ 
sistors  designed  for  JAN-R-11 
uses.  JAN  types  covered  include 
RCIO,  RC20,  RC21,  RC30,  RC31, 
RC41  and  RC42.  The  bulletin  is 
designed  as  a  convenient  guide  and 
includes  prices  on  the  various  fixed 
composition  resistor  types. 

Welding  Analyzer.  The  Brush 
Development  Co.,  3405  Perkins 
Ave.,  Cleveland  14,  Ohio.  The 
model  BL-213  welding  analyzer, 
which  graphically  records  welding 
current,  electrode  force  and  other 
variables  in  both  single  and  three- 
phase  resistance  welding,  is  de¬ 
scribed  in  a  recent  single-sheet 
catalog. 

TV  Replacement  Guide.  Triad 
Transformer  Mfg.  Co.,  P.  0.  Box 
17813,  Los  Angeles  34,  Calif.  Fea¬ 
turing  replacement  items  for  77 
different  makes  of  radio  and  tele¬ 
vision  receivers  is  catalog  TV-52. 
The  booklet  contains  a  cemplete 
and  separate  listing  of  all  replace¬ 
ment  tran.sformers  together  with 
specifications  and  prices.  Typical 
cases  and  types  are  illustrated. 

,  Rectifier  Power  Units.  Opad-Green 
Co.,  71  Warren  St.,  New  York, 
N.  Y.  Bulletin  No.  118  describes 
42  standard  models  of  a  new  series 
of  industrial  power  rectifiers.  The 
units  covered  furnish  115  or  230 
volts  d-c  and  start  at  125  watts 
load  capacity.  The  new  two-color 
bulletin  includes  tabular  listings 
of  ratings,  dimensions  and  weights 
of  the  various  models  available. 

Components.  Ohmite  Mfg.  Co., 
4876  W.  Flournoy  St.,  Chicago  44, 
Ill.  Stock  Catalog  No.  24  illlus- 
trates  and  provides  complete  data, 
including  sizes  and  prices,  on  the 
company’s  vitreous-enamaled  rheo¬ 
stats,  composition  potentiometers 
I  and  resistors,  wire-wound  resis¬ 
tors,  tap  switches,  r-f  plate  chokes 
and  power  line  chokes. 

Chopper  Amplifier.  Keithley  In¬ 
struments,  3868  Carnegie  Ave., 
Cleveland  15,  Ohio.  A  2-page  bul¬ 
letin  deals  with  the  model  300  uni- 
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SOFT  SOLDER 


drawn 


4  Owftty  Rtlay  hr 

RUGGED  4 
DUTY!  1 


tpfeJ  up  production . 

bring  yo^ 
costs  down! 


Alpha’s  preformed  solders,  in 
any  shape  or  size,  cut  many 
hours  from  your  production 
time.  You  can  select  washers, 
rings,  coils,  cut  shapes,  drops, 
pellets,  solder  foil,  to  fit  your 
specific  needs.  They  save  you 
considerable  money  and 
materials  in  repetitive  soldering 
processes. 


WITH  CONTACT  ARRANGEMENTS 
OF  3-  AND  4  P0LE,  DOUBLE  THROW 


Wherever  revere  sfaork  and  vibration  are  encountered,  this 
rugged  little  relay  can  be  relied  upon  to  give  dependmble  aerv- 
ice.  Originally  deaigned  for  aircraft  and  mobile  equipment, 
the  veraatile  AMRECOIS  Type  DO  ia  adaptable  to  many  other 
uaea  where  maximum  protection  against  mechanical  injury  is 
required.  Small  in  aixe  (2%"  high,  2^"  wide.  111"  deep)  it 
ia  available  in  contact  arrangements  of  three  and  {our>pole, 
double  throw.  Coils  are  normally  rated  at  3  watts  d.c.,  or  6 
watts,  50<ycle  a.c.— for  voltages  up  to  230  volts  d.c,  or  440 
volts  a.c.  Contact  rating:  10  amps  -at  115  volts  a.c.  non-induc¬ 
tive,  or  32  volts  d.c.  Weight:  approximately  six  ounces. 


WKITl  FOR 

^  CATALOG  R-40 

Amdrican  Rdtay  S.  Controts.  tnc. 

4911  W.  Flournoy  Si.,  Chicago  44.  HI. 


SPEED  AUTOMATIC  SOLDERING 

for  flame,  oven  or  inductioa  heating 

Ificretse  Production  •  Mela  Faster  •  Guaraocee 
Produa  Prcctsioa  •  With  Or  Without  Self-Flux 
Save  Labor  Coso  •  Designed  For  Your  Application 
All  Siaet,  Shapes.  Alloys  •  Stronger.  Smoother  Joina 

AVAILABLE  IN 
iK  Cm-Ttl-COtl  ^  TRI-COU 

ENmClZZD  LEAK-PRC/F 

ftOUN-PILUD  ACID-FILUD 

•k  MNOU-COU  A  SOUD  WIRE 
A  SHEET  SOLDER 

Please  consult  us  on  your  soldering  problems. 
Trained  Field  Engineers  always  available  to  assist 
you.  Small  or  large  quaodciea. 


hot  tin  dipped  .  .  .  fabricated  terminal  and  vent 
holes  .  .  .  smooth,  one-piece  construction  using 
cold  rolled  steel  .  .  .  draw  depths  up  to  2'/^" 
.  .  .  inside  fit  coven  for  easy  hermetic  sealing 
in  all  sizes  .  .  .  available  as  stock  sizes  and 
as  special  fabrications. 


OLYMPIC 
Fabricated  coses 
End  shields 
Channel  frames 
Mounting 


/or  further  i 
iuformetiom] 


METAL  PRODUaS  COMPANY.  INC 

PHILLIPSBURG,  N.  J. 


ALPHA  METALS,  INC. 

58  Water  St.,  Jersey  Cii()^4,  N.  J. 
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AMRECON  1 

TYPE;  m 

A  C  or  D  C 

I 


NEW  PRODUCTS  (continiwd) 

versal  d-c  chopper  amplifier,  an 
instrument  with  a  maximum  gain 
of  800,000,  frequency  response  of 
0  to  500  cps,  input  impedance  of  1 
megohm,  noise  and  drift  within 
25  (xv,  or  2  percent  of  full  scale. 
The  bulletin  includes  complete 
specifications,  and  states  that  the 
new  instrument  will  work  with 
virtually  all  pen  recorders,  record¬ 
ing  galvanometers  and  c-r  oscil¬ 
loscopes. 

Insulating  Varnishe.s.  Insulation 
Manufacturers  Corp.,  565  W. 
Washington  Blvd.,  Chicago  6,  Ill., 
has  released  a  20-page  catalog  giv¬ 
ing  helpful  information  on  varnish 
selection  and  use  for  users  of  elec¬ 
trical  insulating  varnishes,  seal¬ 
ers,  compounds  and  related  mate¬ 
rials.  Varnish  composition,  types, 
functions,  colors,  processing  and 
care  are  covered.  Data  on  solvents 
are  also  included,  as  well  as  de¬ 
tailed  descriptions  of  Pedigree  and 
Dow  Corning  brands  of  electrical 
insulating  varnishes  for  all  types 
of  applications. 

Instrumentation  Literature.  Min- 
neapolis-Honeywell  Regulator  Co.,  • 
Wayne  and  Windrim  Aves.,  Phila¬ 
delphia  44,  Pa.  Bulletin  100-A  is 
j  an  index  of  technical  literature 
I  that  consists  of  both  a  numerical 
i  listing  and  alphabetical  cross 
i  index  for  specification  sheets,  in- 
j  strumentation  data  sheets,  cata- 
!  logs  and  other  literature. 

I  Transformer  Catalog.  Triad  Trans- 
j  former  Mfg.  Co.,  P.  O.  Box  17813. 

!  Los  Angeles  34,  Calif.  Catalog 
!  TR-,52  lists  more  than  450  items 
with  specifications  and  prices. 

'  Featured  are  hermetically  sealed 
;  transformers  designed  to  MIL-T-27 
^  specifications,  high  quality  audio 
'  transformers,  400-cycle  power 
I  transformers.  Trijet  miniature 


PROBLEM:  ULTRA  MINIATURIZATION-  Design 
and  mass  produce  an  extremely  miniaturized  slip 
ring  assembly.  Reduce  diameter  of  rings  to  absolute 
minimum  to  lessen  torque  friction.  Maintain  micro¬ 
tolerances;  eliminate  accumulated  errors  common 
to  “assembled”  slip  rings. 


•  t  msaiATEI 

CDMTKT  IIRU 

•  lINt  WIDTH  .DM” 

•  lilllEI  WIDTH  .DIS” 

•  IIHS  DIWETEH  MS" 

•  WEItHT  SJ  ttRIHS 

(l/DD  OttHCE) 

•  IIHtS  M-n  DIIHEll 

FIHE  SIIVEI 

•  TAIHISH  lUISTAHT. 
EHiaiOH  HIHIIIIIIHE 

SWFME  DEFOtlTS 

•  lODD  VOIT  HI-ROT 

DETWEEH  IIHU 

•  coin  CODED  LEADS 


SOLUTION:  ELEaRO  TEC  EXCLUSIVE*  METHOD 

of  unitized*  one  piece  construction  provided  a 
prompt,  economical  solution  to  this  problem.  Final 
design  was  even  smaller  than  was  originally  speci¬ 
fied  and  tolerances  were  held  to  closer  limits. 


ACTUAl 


Sonitt  Exclusive*  One-Wece  Construction  Used  In 
All  Electro  Tec  Assemblies 

Diameter  of  Electro  Tec  assemblies  range  from 
.045"  to  24"  cylindrical  or  flat.  Cross  sections  of  the 
from  .005"  to  .060"  or  more.  Rings 


TESTED  AT 
13,000  RfM 


rings  may  range 
are  polished  to  a  jewel-liVe  finish  . , ,  can  be  held  to 
four  micro-inches  or  better.  Regardless  of  size,  the 
same  exclusive  Electro  Tec  manufacturing  tech¬ 
nique  is  used  to  guarantee  precise  concentricity, 
higher  dielectric  strength,  longer  life  and  closer 
tolerances. 


SilVER  ON 
ONE  riECE 
NYION 
FORM 


WRITE  FOR  LITERATURE! 

A  coinpl«t«ly  illu»trot«d.  four  pogo  feldor 
contoins  full  infortnoTion  on  Elottro  Toe 
MinioTuro  Slip  Rings  ond  ComMutotors. 
Dotcribos  tho  Eicfusivo*  mothod  of  con* 
flructien  thof  1*os  inodo  Eloefro  Toe  tho 
looding  lupplior  to  Atnorico*s  major  In* 
strumont  monufocturors.  Sond  for  your 
froo  copy  todoy  on  compony  loHorhood. 


$  FIAT  RINGS 
WITHIN 
RADIUS 


•FATENTS  FENDING 


CORPORATION 


ELECTRO  TEC 


NEW  JERSEY 


SO.  HACKENSACK 


PRODUCTS  OF  PRECISION  CRAFTSMANSHIP' 

BY  A  NEW  AND  REVOLUTIONARY  PROCESS 
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CUSTOM 


POWDERSJ 


k4 


A  N  S  O  L 

CERAMICS 


13  VALLEY  STREET 

BEUEVILLE.  NEW  JERSEY 


SPECIALISTS  FOR  THE  TRADE 


'J 


OPHAR 


''"''COMPOUNDS 

Zophar  Waxes,  resins  ond  compounds  to  impregnate, 
dip,  seal,  embed,  or  pot  electronic  and  electrical  equip¬ 
ment  or  components  of  all  types;  radio,  television,  etc. 

Cold  flows  from  100°F.  to  ZSS^F. 

Speciol  waxes  non-cracking  at  — 76°F. 

Compounds  meeting  Government  specifications  plain 
or  fungus  resistant. 

Let  us  help  you  with  your  engineering  problems. 


h  ZOPHAR  MILLS,  iNC. 
112-130  26th  Street, 
Brooklyn  32,  N.  Y. 


■■BSSaiiHaBBnBwl 


RtoW"' 


COJIPACT  .  . .  UCHT  . . .  HIGH 
PRESSl  BE  .  .  .  LOW  NOISE  .  . . 

-MounU  in  any  position 
Output  velocities  specially  matched 
to  force-air-cooled  transmittini;  tubes 
, .  .  suitable  for  high  ambient  temp¬ 
eratures.  This  unit  features  mini¬ 
mum  performance  change  over  a 
maximum  frequency  range, 
special  dynamic  balance. 

SPECIFIC.ATIONS 
Conform  to  NBMA  Standards  and 
other  Coy't  specifications 
Continuous  duty 

WEIGHT _ 22  ox. 

CYCLES _ 360-1600 

VOLTS _ 115 

C  F  M  _ 20  Average 

R  P  M _ 5500  Average 

can  be  supplied  CW  and  CCW 


Vi  ^ 


2183  JACKSON  AVENUE. 

WAstoqh  2-730V 


SEAFORD.  L.  I..  N  Y. 
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and  frequency  analysis,  and  for 
psychoacoustics  and  electromedi- 
cal  research. 

Laboratory  Instrument.  Saturn 
Electronics  Co.,  8237  Witkop  Ave., 
Niagara  Falls,  N.  Y.  A  2-page 
bulletin  illustrates  and  describes 
the  model  102  sonic  comparator 
that  consists  in  an  integral  hous¬ 
ing  of  all  of  the  electronic  ele¬ 
ments  required  to  determine  the 
natural  frequency  of  vibration  of 
elastic  bodies  lying  within  the 
range  of  100  to  10,000  cps  to  an 
accuracy  of  one  percent.  Informa¬ 
tion  on  operation,  potential  ad¬ 
vantages  and  technical  specifica¬ 
tions  is  given. 

Hard  Rubber  and  Plastics.  Ameri¬ 
can  Hard  Rubber  Co.,  93  Worth  St., 
New  York  13,  N.  Y.,  has  issued 
an  80-page  handbook  on  hard  rub¬ 
ber  and  plastics.  Included  are  a 
description  of  hard  rubber,  its 
history,  value  and  method  of 
manufacture.  Purpose  of  the 
handbook  is  to  help  answer  the 
question  “What  materials  should 
we  use?”  for  parts  and  components 
manufacturers,  and  to  help  them 
design  these  articles  to  give  all 
the  qualities  desired  at  least  pos¬ 
sible  cost. 

Chassis  Catalog.  California  Chas¬ 
sis  Co.,  5410  Tweedy  Blvd.,  South 
Gate,  Calif.,  has  reissued  its  4-page 
catalog  and  insert.  Included  are 
a  line  of  standard  chassis  items, 
relay  racks,  meter  cabinets,  ability 
cabinets,  relay  rack  panels,  chassis 
parts  and  accessories. 

Low-Mu  Triode.  Lew’is  and  Kauf¬ 
man,  Inc.,  50  El  Rancho  Ave., 
Los  Gatos,  Calif.,  has  issued  a  new 
data  sheet  describing  the  type 
250TL  low-mu  triode.  The  data 
sheet  illustrates  the  tube,  provides 
outline  details  and  dimensions, 
lists  general  electrical  character¬ 
istics  and  gives  constant-current 
curves.  Typical  operating  param¬ 
eters  and  maximum  ratings  are  in¬ 
cluded  for  operation  as  a  class-B 
a-f  power  amplifier  and  modulator 
1  and  as  a  class-C  r-f  power  ampli¬ 
fier  and  oscillator.  ' 

Converters.  Minneapolis-Honey- 
well  Regulator  Co.,  Wayne  and 
Windrim  Aves.,  Philadelphia  44, 

;  Pa.  Instrumentation  data  sheet 


plots  speeds  up  to  20  cps 
_  •  permits  instant  manual 


pen  positioning 


THE  LOGRINC  DIGITAL  GRAPH  PLOTTER  automatic- 
ally  plots  one  variable  against  another  algebraically  in 
incremental  steps,  in  response  to  electrical  impulses.  It  is 
ideally  adapted  for  use  as  a  read-out  device  for  electronic 
digital  computers,  especially  digital  differential  analyzers, 
and  for  use  in  connection  with  such  problems  as  aircraft 
tracking  and  automatic  data  reduction. 

•  plots  at  tpoods  up  to  20  stops  por  socond,  in  incromontol  stops  of 
1/64  of  an  inch. 

•  simultanoows  movomont  on  both  oxos  in  oithor  diroction. 

•  con  bo  controllod  oloctronicolly  or  by  oxtornal  or  romoto  switchtt 
or  roloys. 

o  will  moko  sovorol  carbon  copios  or  duplicoting  stoncil. 

•  instant  monuot  positioning  of  pon  ond  drum. 

•  tokos  12''  X  18"  popor  or  continuous  12"  strip. 

Mechanical  simplicity  ..high  reliability  ..digital  accuracy 
..quick  pen  cartridge  change. .self-contained  power  supply. 


Additional  information  luppliod  on  roquott. 


ft  r  lO'OISTICS  RESEARCH  COMPANY 

;  J  A  141  South  Pacific  Avenue 


Redondo  Beach,  California 
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YOUR 

OWN 


BENTON  HARBOR  14 
MICHIGAN 


tool  INTilHMIOUtl 


uni€on 

PLASTIC  DIELECTRIC 

_  capacitors 


Pr«p«rty 

Poly- 

sfyrana 

Poly- 

othylana 

Tollon  j 

/  Synthetic  1 

D 

Synihalic 

E 

CepacHy . 

.001  up 

.001  up 

.001  up 

.01  up 

.01  up 

VolUge . 

100  up 

8000  up 

300  up 

800  up 

600  up 

Power  Fector .  .  . 

.01%  1 

i  .01%  1 

.01% 

0.5% 

0.5% 

1.  R . 

10*  meg  ml 

1 0^  meg  ml 

10*  meg  ml 

10*  meg  ml 

1 0*  meg  ml 

Mex.  Op.  Temp. 

90°C 

60  °C 

185‘C 

185°C 

100C 

Soekege . 

.08% 

.08% 

.08% 

1.0% 

4.0% 

Temp.  Coet.  . .  . 

-100 

-500 

-100 

-500 

1-500 

ppm.  °C 

ppm/°C 

ppm,  °C 

ppm  'C 

ppm  °C 

Bulk  el  lowest 
voltage  given . 

1  5  in’/ml 

36  in’/ml 

10  in*  ml 

1.8  in’/ml 

3.5  in*  ml 

Unicon  Capacitors,  with  the  characteristics  shown  above,  give  you  an 
optimum  solution  to  your  capacitor  problems.  Unicon  Capacitors  are 
priced  competitively,  and  delivery  is  escellent.  Write  tor  Cotolog  EE. 

united  condenser  corp. 

337  EAST  139TH  STREET  NEW  YORK  54,  N.  Y. 


Hrithkiif 

pictrly  cnpntrrcd  instruments 
supplied  unduemhlrj.  i'vtry  kit 
to^’cthcr  smndthly  dnd  easily’.  All  drill¬ 
ing.  pumhing.  and  painting  has  al¬ 
ready  been  done  for  you. 

It's  easy  and  fun  to  build  a  Heath- 
kK.  All  parts  are  furnsbed  atKl  arc  of 
higfirst  (]uatiry  for  years  of  mxihlc' 
free,  tk'pcndahle  operatKwi 

Sasc  money  by  cisnstruiting  yuur 
<mn.  All  ex(x-nsive  ttiring  and  assem¬ 
bly  costs  are  sompletely  eliminated. 

Detailed  construction  manual 
shims  itearly  where  eaih  wire  and 
part  goes  and  tells  exactly  how  to 
build  the  kit.  rite  f<tr  free-  catalog. 
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ELECTRIC  COMPANY 

97  Plum  Street  Trenton  2,  NJ. 


IIIEDsmiAW 


icontmiitd) 


NEW  PRODUCTS 


No.  10.20-5  describes  the  design, 
application  and  available  types  of 
Brown  60  cycle  a-c  and  d-c  con¬ 
verters.  Electrical  characteristics, 
applicability,  wire  diagrams,  and 
photographs  of  the  unit  are  in¬ 
cluded  in  the  two-page  bulletin. 

R-F  Equipment.  The  Daven  Co., 
191  Central  Ave.,  Newark  4,  N.  J., 
has  prepared  a  10-page  pamphlet 
covering  the  many  types  of  r-f  and 
video  attenuators  made  by  the 
company.  Units  such  as  variable 
attenuators,  fixed  attenuators, 
impedance  matching  networks, 
decade  attenuator  units,  attenua¬ 
tion  networks  and  components  in 
the  10  me  (video)  and  225  me  ( r-f) 
range  are  completely  detailed  with 
pictures,  descriptive  copy  and  dia¬ 
grams,  as  to  types,  specifications 
and  impedances. 

Powder-Iron  Cores.  Lenkurt  Elec¬ 
tric  Co.,  1113  County  Road,  San 
Carlos,  Calif.  Tuning  cores,  plain 
cores,  bob  cores,  pot  core  assem¬ 
blies  and  cup  core  assemblies  are 
listed  in  bulletin  IC-P8.  Illustra¬ 
tions,  drawings  and  dimensions  of 
!  standard  cores  are  included  along 
I  with  ordering  in  formation  for 
both  standard  and  special  cores 
and  core  assemblies.  Character¬ 
istics  of  commonly  used  powders 
are  given,  and  typical  performance 
data  are  presented  for  pot  core 
;  assemblies  made  from  three  com- 
j  mon  powders  to  show  how  cores 


This  AU  NEW  precision  oscilloscope  Is  small,  easily  handled. 
Yet  It  out- performs  Instruments  twice  Its  size. 


Completely  new  design,  both  circuit  and  mechanical,  permits  TEKTRONIX  to 
offer  you  this  outstanding  laboratory  instrument  in  a  small  but  accessible  package^. 
The  Type  3 1 5-D  weighs  only  35  lbs.  —  measures  1 2  %  ”  high,  8  %  "  wide,  1 8  ’/» " 
deep.  Electronic  regulation  of  all  dc  voltages  provides  rigid  stability  over  the 
supply  voltage  range  of  105-1  25  volts,  50  to  800  cycles. 

New — for  the  first  time  in  a  single  instrument — calibrated  time  bases  of  1  psec 
to  50  sec.  New  5x  magnifier  expands  time  base  to  right  and  left  af  center.  Direct 
coupled  trigger  amplitude  discriminator  allows  trigger  phasing  on  complex  wave¬ 
forms.  Direct  coupled  unblanking  circuit  insures  constant  beam  current.  Time  base 
accuracy  now  independent  of  duty  cycle. 

Now  vertical  amplifier  design  gives  you  greater  stability,  exceptional  deflection 
lineority,  high  sensitivity.  You  can  accurately  read  waveform  voltages  from  the 
screen  on  nine  calibrated  ranges  (0.02  to  100  v/division).  Vertical  amplifier  rise¬ 
time  0.07  (isec.  Bandwidth  5  me. 

Now  mechanical  design  gives  you  full  accessibility  even  though  the  Type  31 5-D  is 
extremely  compact.  Servicing  is  easily  performed  right  in  the  instrument,  or,  if  pre¬ 
ferred,  whole  sections  may  be  replaced  with  little  effort. 

Direct  coupled  unblonklng 
High  deflnltion  three  Inch  ert 
Sx  Magnifier 

Square  wave  voltage  calibrator 
T-axIt  delay 

TEKTRONIX  Type  3I5-D  —  $785.00  f.o.b.  Portland,  Oregon 

First  display  at  the  Western  Electronic  Show.  Be  sure  to  see  and  try  the 
Type  3 1 S-D  as  well  as  the  outstandIngnewType  524-D  Television  scope. 


Meter  Matcher.  Keithley  Instru¬ 
ments,  3868  Carnegie  Ave.,  Cleve¬ 
land  15,  Ohio.  A  recent  2-page 
bulletin  describes  the  model  105 
meter  matcher,  a  power  frequency 
amplifier  that  relieves  test  circuits 
of  supplying  power  to  voltmeters 
or  wattmeters:  gives  instrument 
voltage  colls  an  effective  full-scale 
range  of  15  to  600  v;  delivers  150 
V  rms  into  a  2,000  ohm  resistive 
meter  load ;  and  adds  less  than  0.15 
percent  error  to  measurements. 

Components  Catalog.  Switchcraft, 
Inc.,  1328  N.  Halsted  St.,  Chicago 
22,  Ill.  A  new  16-page  catalog  of 
electronic  components  includes 
many  additions  to  the  present  line 
as  well  as  new  items  of  special  in¬ 
terest  to  the  industry,  such  as 


Sensitivity 

dc  to  5  me  —  0.2  v/division 
5  cycles  to  5  me  —  0.02  v/division 
(graticule  marked  in  quarter-inch  divisions) 

Time  Base 

1  Msec  to  50  sec  —  in  24  ranges  —  collbroted 


Cable:  TEKTRONIX  I 


P.  O.  Bok  831  a,  Portland  7,  Oregon 


376 


September,  1952  — ELECTRONICS 


^UTOGRAF 


Precise 

mechanical  concentricity 
and 

high  electrical  accuracy 


a  general  purpose,  wide  range,  portable, 
universal  X=(f)Y  grophic  recorder 


SHIELDING 

PROBLEMS 


effectively  and  economically  solved  with 


METEX 


electronic  "Weather  Strips' 


Now  you  can  expedite  your  research,  develop¬ 
ment,  and  test  programs  with  the  AUTOGRAF 
—  a  precision  recorder  that  automatically  plots 
curves  showing  relationship  between  a  dependent 
and  an  independent  variahle.  Through  two  re¬ 
balancing,  servo-actuated  recording  axes,  the 
AUTOGRAF  draws  cartesian  coordinate  graphs 
from  any  data  that  can  be  reduced  to  electrical 
form.  You  save  the  time  it  would  ordinarily  uke 
to  read  meters,  collate  data,  transfer  dau  to  grid, 
draw  in  curves. ..The  AUTOGRAF  does  all  this 
work  for  you.  plotting  the  data  simultaneous¬ 
ly  with  (xcurrence  of  the  phenomenon  being 
studied.  Too.  the  AUTOGRAF  draws  related 
curves  in  families  as  fast  as  input  information  can 
be  altered.  Without  any  additional  steps,  once  a 
test  is  run,  )  ou  have  in  hand  a  complete,  accurate, 
pen-and-ink  graph, drawn  on  a  stat^ard  SVi'xl  1' 
sheet  of  paper,  ready  for  study,  file,  notehook,  or 
reproduction. 

SPECIFICATIONS;  —  Two  indcpeiidem  tervo-actuated  le- 
cordina  axes;  iapoc  free  of  ground,  a  Recordiag  speed, 
boch  axes,  I  second  for  full  scale  travel,  e  Scales:  from 
0-S  millivolcs  up  to  0-100  volts,  both  axes,  a  Full-raage 
rero  set  otl  either  axis  — plots  data  io  any  desired  quadratic: 
•  Sensitivity- 200.000  ohms  per  volt,  S  microamperes 
drain  for  full  scale,  a  Sise  and  weicht:  IS*  x  13*  x  10^*; 
33  lbs.  a  Self<ontaitied:  operates  from  113  volt  60  cycle 
line.  83  watts. 


Current/Veltoge 
lift/Dreg 
Speed /Ter^we 
Megtiotixetieii 
Fre^vaticy  response 
Aneleg  cempeler  eoSput  corves 
Temperelure/Presaere 
Stress/SIrein 

Trenslster  end  Diode 
cherecterlsUcs 

Magnetic  empliher,  Inpet/eetpet 
Temperature/ Activity 
x-(f)y 


MOSELEY 


Na.  VC5  I.S  la  S  taerf.l 
Ounria  OiefecCrie 
Na.  veil  n  la  lOnmif.l 
Ounrcs  Oielaerrlc 
Na.  VCIIO  I.S  la  IT  mmt.l 
Olam  Dulnetxie 


•  V’RITE  ' 

I  /or 
I  compitU 
I  detdih 


>  FRANCIS  L.  MOSELEY 
'  1116  N.  LAS  PALMAS  AVENIM 
LOS  ANGELES  18.  CAUFORNIA 


Piston  type 
variable  trimmer 
capacitors 


Compare  these  Outstanding  Features 

#  Onc-piece  tpring  loaded  pUton  and  screw 
made  of  tpectal  invar  alloy  having  e«« 
tremely  low  temperature  coefficient  of  ex* 
pan^ton. 

#  Silver  band  fused  to  exterior  of  precitioo 
drawn  quartz  or  glau  tube  aervea  aa  ata* 
tionary  electrode. 

#  Piston  dimensional  accuracy  ia  held  to 
^loae  tolerance  maintaining  minimum  air 
gap  between  piston  and  cylinder  wall. 

#  Approximately  zero  temperature  coeffi* 
cient  for  quartz  and  ±50  P.P.M.  per  de¬ 
gree  C.  for  glass  units. 

#  '‘Q"  rating  of  over  1000  at  1  me. 

#  Dielectric  strength  equals  1000  volts  DC 
at  sea  level  pressure  and  500  volts  at  3.4 
inches  of  mercury. 

#  10,000  megohms  insulation  resistance 
minimum. 

#  Operating  temperatures.  —55  C.  to  -1-125 
C.  with  glass  dielectric.  And  —55  C.  to 
4-200  C.  with  quartz  dielectric. 

#  Over  100  megohms  moisture  resistance 
after  24  hours  exposure  to  95  4b  humidity 
at  room  temperature. 

Write  for  _ 

Form  No.  199 


Resilient . . .  Conductive . . .  Compressible . . .  Cohesive 

From  closures  for  cabinets  to  gas-  tivity  and  resiliency  which  makes 

kets  for  waveguide  couplings,  them  so  effective  aud  economical 

Metex  Electronic  Shielding  as-  for  shielding, 

sures  lasting  metal -to-metal  con¬ 
tact  to  prevent  leakage,  without  For  a  more  detailed  picture  of  the 

the  need  for  costly  machining  to  scope  Of  utility  of  Metex  Elec- 

secure  precise  surface-to-surface  tronic  Products,  write  for  free 

contacts.  Metal  wire  —  knitted,  copy  of  "Metex  Electronic 

not  woven  or  braided  —  gives  Weather  Strips.”  Or  outline  your 

Metex  Electronic  Strips  and  Gas-  sfiecific  shielding  problem — it  will 

kets  that  combination  of  conduc-  receive  immediate  attention. 


METAL  TEXTILE  CORPORATION 


JFD  Mfg.  Co. 
Brooklyn  4 
BEnsonhurst  6-9200 


world's  lartest  manufacturer 
ol  TV  antennas  accessories 


641  East  First  Avenue 
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Are  YOUR  Recordings 
Accurate? 


KonhfiHed) 


NEW  PftOOUCTS 


adapters,  shielded  jacks,  micro¬ 
phone  connectors,  lever  switches 
and  cable  assemblies. 

Components  Brochure.  Servo¬ 
mechanisms  Inc.,  Post  and  Stewart 
Avenues,  Westbur>',  Long  Island, 
N.  Y.  A  new  16-page  illustrated 
brochure,  MDA-200,  describes  the 
complete  line  of  precision  compo¬ 
nents  for  rapid  and  economical 
assembly  of  control  sy.stems  in¬ 
struments  and  analog  computers 
for  breadboard  and  semipermanent 
assembly.  It  features  a  greatly 
expanded  line  of  new  mechanical 
development  apparatus  compo¬ 
nents. 

Amplifiers  and  Sound  Systems. 
Don  McGohan,  Inc.,  3700  West 
Roosevelt  Rd.,  Chicago  24,  Ill.  A 
new  catalog  No.  200  describes  and 
illustrates  a  complete  line  of  eight 
amplifiers  ranging  in  power  from 
7  w  to  60  w,  a  60-w  amplifier 
booster,  a  mobile  unit  with  regular 
or  phono  top,  seven  portable  sound 
systems,  sound  projectors,  micro¬ 
phones,  and  3-speed  record  player 
and  changer. 

Industrial  Phototubes.  Mullard 
Ltd.,  Century  House,  Shaftesbury 
.\ve.,  London  WC  2,  England.  A 
revised  and  enlarged  edition  of  a 
publication  entitled  “Photocells 
for  Industrial  Applications”  has 
recently  been  issued.  It  contains 
notes  on  the  principles  of  opera¬ 
tion  of  both  vacuum  and  gas-filled 
tubes  together  with  characteris¬ 
tics,  data  an  suggested  applica¬ 
tions. 


Mechanical  Centering 


Rigid  Pen  Support 
(Linear  Phase  Shift) 

..^Sapphire  Pivot  (Less  Friction) 

for 

Amplitude  Response 


High  Torque 
Torsion 

(Lower  Hysteresis) 


— yHigh  Permeability 
j  Alnico  V  Magnet 
^  (Higher  Gauss) 

Close  Mounting 
(Available  1'/r  Center 
to  Center) 


,  ink-writing  9°*''°"°' 

accurate  recording  tor 

from  D  C.  to  300  cycles 

1  for  multiple  opera 
,o  12  channels,  with 

os  625  mm/sec. 

requirements, 

to  meet  them. 

focts. 


Edin  recorders  with 
n,eters  assure  rapid, 
frequency  fespoo^es 
per  second.  Designed 
tion  in  recorders  up  1 
1,  3  or  9  speeds  as  high 

'sr"'»:o;o.ioy 


Standard  catalog¬ 
ued  units  available 
in  1,  2,  4,  6  and  8 
channels.  Compan¬ 
ion  amplifiers  for 
all  applications. 


Power  Conversion  Units.  Syntron 
Co.,  241  Lexington  Ave.,  Homer 
City,  Pa.,  has  i.ssued  a  new  bulletin 
on  its  line  of  selenium  rectifier 
power  conversion  units.  The  liter¬ 
ature  includes  illustrations  and 
specifications  of  the  various 
models  available  according  to 
capacity. 

Motor  Switch.  Globe  Industries, 
Inc.,  125  Sunrise  PI.,  Dayton  7, 
Ohio.  Bulletin  600  deals  with  the 
company’s  motor  .switch,  a  com¬ 
bination  of  the  Moto-Mitr*  motor, 
governor  controlled  if  required,  a 
small  concentric  gear  reduction  and 
a  spdt  switch  mechanism.  Chief 
features  and  dimensional  diagram.s 
are  included. 


Position. 
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»*-3S  «-3S  rt-3*  #6-3*  #4-40 

3.SS0  1.7S0  1.150  1.000  1  000 

500,000  175,000  160,000  105,000  64,000 

460  150  150  105  80 

358±H  356±X  354±H  351±M  350±H 

0.05  0.08  0.15  0.1  0.15 

0.01  0.015  0.015  0.04  0.05 

±0.10  ±0.10  ±0.15  ±0.15  ±0.30 


RUGGEDIZED  METERS 


mw 


AVAILABLE 


Built  to  meet  Signal  Corps 
specifications  MIL-M- 10304, 
JAN  I  6,  MIL  M-6A 
&  SCL-3069. 


These  meters  ore 
manufactured  in  stpndard 
1 '  2  »  2  V?  ",  3  Vi  "  and 
4  V: "  sizes. 


D.C.  instruments  available 
in  microammeters, 
milliammeters,  ammeters 
and  voltmeters. 


HERMETICALLY  SEALED 


LITERATURE  ON  REQUEST 


•  PREVENTS  GASKET  LEAKAGE  1 

•  ELIMINATES  WASTE  A 


CNVIKONMENT  FACE 
EtECITtlCAl  tOUIftUm  by 


PHAOSTRON  CO..  151  PASADENA  AVE..  SO.  PASADENA,  CAL. 


THIS  IS  NEWS!  You  can  order  this 
outstanding  insulating  material  in  sizes  up 
to  60"  X  72" — and  save  money,  time  and 
headaches. 

If  you  have  ever  used  targe  gaskets 
laminated  from  the  old  small  sheets  of 
TEFLON,  you’ve  been  up  against  prob¬ 
lems  like  blow-through  and  leakage.  Be¬ 
cause  no  cement  known  can  bond 
TEFLON.  And  you  have  fretted  about 
waste,  if  you've  had  to  cut  two  13"  discs 
— because  that  meant  using  two  of  the 
old  24"  X  24"  sheets  and  throwing  away 
the  unused  portions. 

You  pay  no  more  per  square  inch  for 
the  new  TEFLON  size  to  get  trouble-free 
gaskets,  to  get  more  cuttings  per  sheet. 
Where  stripping  is  needed  for  punching, 
you  now  have  a  longer  strip.  That  means 
less  handling. 

The  large  TEFLON  sheets  make  won¬ 
derful  covers  for  chemical  table  tops.  No 
doubt  you'll  find  many  other  uses  for  this 
remarkable  material.  Why  not  learn  more 
about  it?  Write  today  for  specifications 
and  TEFLON  Brochure  #201. 


101  CLIFTON  BOULEVARD, 
CLIFTON,  NEW  JERSEY 


CONDENSED  SPECIFICATIONS 

Di«ni«ter  (in.) .  . 

lUUnf  (wBits) . 

Torqut.  hmx.  (oi.  in.) . 

W«isht(o*.) . 

MoAtntinj:  3  hol«$  H*  dctp . 

Mountins  circic  di«m.  (in.) . 

M«k.  fRBisUncR  (ohmt)  ^  10% . 

Min.  rctitUnct  (ohms)  ±  10% . 

M«i.  useful  tnslt  (dc9.) . 

Mas.  resolution  {%) . 

Min.  resolution  (%) .  ... 

Lineerity  (%) . 


PRECISION 
POTENTIOMETERS 


Type  RL-270: 

ring  type  .  .  .  five  sites  cliorted  below. 
Gamcwell  Potentiometers  are  precision  In* 
struments  in  every  respect.  They  feoture  close 
limits  in  electricol  cborocteristics  ond  me- 
cHonicol  construction,  low  electrical  eeite,  lew 
torque,  ond  long  liH.  All  types  operate  at 
— 55*C.  to  -f55*C.,  95%  relative  bumidity  et 
altitudes  up  to  50,000  ft,  Non-lineor  wind¬ 
ings  ore  ovoiloble. 


160,000  105.000 


^^d  Sheft  sinele  end,  extension,  specify  if  otherwise. 

Double  ended  sheft  speci-il;  specify  diemetcr  end  lenfth. 

Multipl.  nclion,  un  b<  s«nftd,  .dd  H'  to  Iht  o.w.ll  Itnflh  lot  «kI<  Mldilion.1  ittlion. 
lermineis  will  b*  positioned  on  the  circumference  es  required  for  Ups  end  windine  entle 

Expected  life  of  ell  types  over  1,000,000  cycles.  ' 

FOA  COMPLETE  DETAILS  SEND  FOR  fULUriN  F-M-A 


THE  GAMEWELL  COMPANY 

NEWTON  UPPER  FALLS  64  MASSACHUSETTS 
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PLANTS  AND  PEOPLE 


OTHER  DEPARTMENTS 
featiued  in  this  issue: 


Edited  by  WILUAM  P.  O'BRIEN 


television  receivers.  Prior  to  this 
he  was  successively  a  project  engi¬ 
neer  for  the  National  Advisory 
Committee  for  Aeronautics,  work¬ 
ing  on  problems  of  electronic  in¬ 
strumentation,  and  a  development 
engineer  in  nuclear  instrumentation 
for  the  Carbide  &  Chemical  Corp., 
Oak  Ridge,  Tenn. 

Robert  H.  Dolbear  was  appointed 
to  the  post  of  sales  engineer  for 
the  Instrument  Division.  He  was 
formerly  field  service  engineer  for 
the  electronic  division  of  the 
Curtiss-Wright  Corp.  working  on 
electronic  flight  simulators.  Prior 
to  that  he  was  service  engineer  with 
Bendix  Aviation  Corp.  and  an  engi¬ 
neer  for  Sperry  Gyroscope. 


Du  Mont  Personnel  News 

Recent  changes  among  the  per¬ 
sonnel  of  Allen  B.  Du  Mont  Labora¬ 
tories,  Inc.  involve  three  engineers : 

R.  G.  Scott  has  been  named  man¬ 
ager,  sales  engineering.  He  joined 
Du  Mont  in  1948  as  a  senior  engi¬ 
neer  working  on  the  design  and 
development  of  important  picture- 
tube  innovations,  and  later  trans¬ 
ferred  to  product  engineering  where 
he  followed  these  developments 


Electrons  At  Work . 162 

Production  Techniques.  .262 

New  Products . 332 

New  Books  . 392 

Backtalk . 412 


CBS-Coliiinbia  Appointments 

Two  engineering  appointments 
were  recently  announced  by  CBS- 
Columbia,  Inc. 

Alfred  Shaffer  has  been  named 
administrative  engineer  in  the 
Government  Contract  Division.  He 
was  formerly  with  the  Bendix  Avia¬ 
tion  Corp. 

Leo  Beiser  was  appointed  assist¬ 
ant  chief  television  engineer.  Prior 
to  his  new  advancement  he  w’as  en¬ 
gaged  in  design  and  development  of 
tv  receivers  on  the  company’s  engi¬ 
neering  staff. 


R.  G.  Scott 

through  their  initial  mass-produc¬ 
tion  stages.  For  the  past  two  years 
he  has  been  head  of  the  Commercial 
Lngineering  Section  of  Cathode- 
Ray  Tube  Sales. 

Morton  G.  Scheraga,  formerly 
market  re.search  engineer  for  the 
Instrument  Division,  has  been  pro¬ 
moted  to  assistant  technical  sales 


C.  J.  Breitwieter 


by  the  Mallory  Company  to  re¬ 
organize  its  engineering  depart¬ 
ment,  emphasizing  long-range  de¬ 
velopments  and  basic  research  in 
the  central  organization  and 
strengthening  product  development 
and  engineering  in  its  ten  manufac¬ 
turing  divisions. 

Dr.  Breitwieser  joined  Mallory 
in  June  1951,  following  service  with 
Consolidated  Vultee  Aircraft  Corp., 
San  Diego,  Calif.,  as  chief  of  elec¬ 
tronics  and  head  of  the  engineering 
laboratories. 


Breitwieser  Atlvanoetl 

P.  R.  Mallory  &  Co.,  Inc.,  India¬ 
napolis,  Ind.,  has  promoted  C.  J. 
Breitwieser  to  director  of  engineer¬ 
ing.  He  previously  served  the  com¬ 
pany  as  executive  assistant  to  F,  R. 
Hensel,  vice-president  in  charge  of 
engineering.  In  his  new  position. 
Dr.  Breitwieser  assumes  direct 
responsibility  for  the  company’s 
central  research  laboratories  and 
general  engineering  staff  and  func¬ 
tional  direction  of  divisional  engi¬ 
neering  departments. 

The  promotion  is  part  of  a  move 


Plant  Expansions 

Eight  manufacturers  recently  re¬ 
porting  expanded  facilities  are  as 
follows : 

Galvanic  Products  Corp.  of  New 
York  City  has  completed  its  new 
plant  at  Valley  Stream,  Long  Island. 
The  new  building  contains  all  of 
the  equipment  and  facilities  re- 


M.  G.  Scheraga 

manager  of  the  division.  He  joined 
Du  Mont  in  1945  as  a  development 
engineer  engaged  in  the  design  of 
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•orptton  of  I 
They  have  a!s 
lum  perre^tli 
for  u*e  with  I 
tost  bridge. 

This  rompa 


EAI's  Dataplotter . . . 


An  Electronic  System  That  Converts 
Digital  Data  To  An  Analog  Plot . . . 


0«nHemen:  Would  you  be  kind  enough  to  send  me 
detailed  information  on  your  Dotopiotter. 


Here  is  a  system  that  will, save  countless  man-hours  and  costs,  and 
will  insure  accurate  and  clear  presentation  of  data. 

This  new  Dataplotter,  designed  and  developed  by  Electronic  Asso¬ 
ciates  Inc.,  will  automatically  plot  a  cartesian  curve  composed  of  incre¬ 
mental  points  or  symbols  from  IBM  card  data  at  ma.ximum  machine 
reading  speed. 

It  will  accept  data  from  other  inputs  —  Magnetic  tape,  keyboards, 
digital  computers,  etc. 

It  will  retain  at  all  times  the  basic  accuracy  of  the  digital  system. 

Here’s  what  the  Dataplotter  system  consists  of: 

Variplotter  Model  205G 
Digital-to-analog  converter.  Model  417 
Data  input  keyboard 

For  further  information,  clip  out  and  mail  the  coupon  below.  No 
obligation. 


Nome  .  .  . 
Compony . , 
Address  .  . 
City . 


Electronic  Associates  Inc 
Long  Branch 


Taylor  St,  Sunnyvale,  Calif.  The 
company  manufacture.s  and  devel¬ 
ops  electromechanical  devices  and 
processes. 

A  new  jet  engine  laboratory  is 
being  established  by  the  Aeronau¬ 
tical  Division  of  Minneapolis- 
Honeywell  Regulator  Co.  to  speed 
development  work  on  jet  engine 
controls.  The  new  facilities,  which 
include  a  separate  building  for  this 
work,  will  be  equipped  with  a  net¬ 
work  of  highly  complex  electronic 
computers,  controllers  and  relays. 


quired  for  manufacturing  selenium  will  be  devoted  to  engineering  facil- 
rectifiers,  complete  rectifier  equip-  ities. 

ment  and  allied  electronic  com-  Robinson  Aviation,  Inc.,  Teter- 
ponents.  boro,  N.  J.,  has  announced  that  its 

Resdel  Engineering  Corp.,  Los  west  coast  engineering  office  at 
.4ngeles,  Calif.,  designers  of  guided  Burbank,  Calif.,  has  established  an 
missile  test  equipment  and  radar  engineering  laboratory  with  full 
systems,  has  added  a  larger  build-  test  facilities  for  evaluating  vibra- 
ing  adjacent  to  its  present  one  on  tion  control  equipment  used  in  the 
Riverside  Drive,  L.  A.,  to  handle  air  frame  and  electronics  indus- 
the  extra  work  load  resulting  from  tries. 

a  large  Signal  Corps  contract.  Zero  Mfg.  Co.,  Burbank,  Calif., 

Beckman  Instruments,  Inc.,  South  is  building  a  7,600  sq  ft  addition  to 
Pasadena,  Calif.,  manufacturers  of  its  main  plant  to  provide  more 
scientific  instruments,  have  opened 
a  large  new  plant  devoted  exclu¬ 
sively  to  the  manufacture  of  syn- 
chros  and  associated  components — 
bringing  the  number  of  plants  in 

the  Beckman  operations  to  a  total  ^ 

of  fifteen. 

Packard-Fell  Co.  recently  broke 
ground  for  the  new  $300,000  addi- 

, .  i  ..  T  »  1  j  Enlarged  Zero  plant 

tion  to  the  Los  Angeles  head¬ 
quarters  of  the  tv  and  radio  shearing  facilities  for  electronic 
manufacturing  concern.  The  new  and  metal  parts  and  specialized 
building  will  be  used  primarily  for  aluminum  cases, 
manufacturing  and  will  include  a  Illumitronic  Engineering  Co.  re- 
-second  floor  of  7.500  sq  ft  which  cently  built  a  new  plant  at  680  E. 


News  From  MIT 

Jerome  B.  Weisner  has  been  ap¬ 
pointed  director  of  the  electronics 
research  laboratory  at  the  Massa¬ 
chusetts  Institute  of  Technology. 
He  succeeds  Albert  G.  Hill,  on  leave 
of  absence  from  the  physics  depart¬ 
ment,  who  has  been  named  director 
of  the  Lincoln  Laboratory,  an  elec¬ 
tronic  research  project  operated  by 
MIT  for  the  U.  S.  Department  of 
Defense. 

Dr.  Weisner’s  career  includes  a 
term  as  chief  engineer  of  the  acous¬ 
tical  and  record  laboratory  in  the 
Library  of  Congress,  a  staff  mem¬ 
ber  of  the  MIT  radiation  laboratory 
in  World  War  II,  a  year  at  the  Los 
Alamos  Laboratory  and  profes¬ 
sorial  posts  at  MIT. 


FIGHTING  CANCER  BY  ELECTRONICS 


RCA  Promotes 
Veteran  Engineer 

Edward  Stanko,  veteran  RCA  engi¬ 
neer  and  pioneer  in  radio  and  tele¬ 
vision  in  the  1920’s,  has  been  ap¬ 
pointed  to  the  newly  created  post 
of  manager  of  engineering,  techni¬ 
cal  products  division,  RCA  Service 
Co.  Inc.  In  his  new  position  he 
will  direct  specialized  training  of 
field  per.sonnel,  preparation  of  tech¬ 
nical  information,  and  development 
of  new  and  improved  methods  for 
installation  and  servicing  of  RCA 
technical  products. 


Edward  L.  Giniton  (l«it).  director  oi  Stoniord  Univeraity'i  Microwave  Laboratory, 
and  Henry  S.  Kaplan  (right),  head  oi  the  radiology  department  at  Stoniord  Hoepital 
in  San  Francisco,  have  teamed  up  to  iight  cancer  with  one  oi  science's  newest 
weapons — the  linear  electron  accelerator.  Under  their  direction  a  six-million-volt 
machine  is  being  built  to  shoot  x-rays  at  deep-seated  cancer  tissue.  At  this  high 
inteiuity  the  rays  will  penetrate  over-lying  layers  oi  healthy  tissue  without  iniuring 
them.  The  device  will  be  compact  and  inexpensive  enough  to  enable  nearly  every 
hospital  in  the  country  to  own  one 


Air  Force  Appointee 

Harry  Davis  was  recently  named 
technical  director  of  the  laborator¬ 
ies  at  Rome  Air  Development 
Center,  Rome,  N.  Y.  In  his  new 
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TfOW  to  get  optimum  isolation  into  a  prod- 
^  ^  uct  design?  The  answer  is  not  always  easy. 
But  it  was  made  much  easier  to  find  when 
Isomode  Mounts  were  developed.  They  offer 
what’s  needed  for  outstanding  results— namely, 
control  of  horizontal  and  rocking  motions  as 
well  as  vertical  vibrations. 

.^nd  here’s  why.  Isomode  Mounts  have  equal 
spring  rates  in  all  directions.  They  therefore 
absorb  vibrations  from  all  directions  equally 
well.  As  a  result,  they  can  be  mounted  at  any 
angle,  permitting  location  of  ideal  suspension 
points  and  simplifying  design. 

In  addition.  Isomode  Mounts  have  high  load 


capacity  in  compact  size,  saving  both  space  and 
weight.  Large  rubber  volume  for  their  size  lends 
softness  for  good  isolation,  yet  the  mounts  are 
stable,  self  snubbing  and  long  lasting. 

These  mounts  are  an  example  of  the  kind  of  ^ 
vibration  engineering  put  to  work  for  you  at  • 
MB.  Many  companies  have  found  it  good  prac- 
rice  to  make  MB  their  headquarters  for  vibra-  ^ 
tion  information.  You  will  too  — on  vibration  : 
isolation,  control,  testing,  detection  or  measure-  -• 
ment.  For  more  details  on  Isomode  Mounts,  be 
sure  to  write  for  Bulletin  410-5.  ^ 

•W»  Mtrk  Rtf.  V.S.  fst.  Of. 


A  vibration  exciter  to  meet  your  needs 


Whether  your  shake  testing  requirements  are  of  large  order  or  small, 
there's  an  MB  Shaker  for  the  job.  Model  SD,  for  example,  has  rated  force 
output  of  10  pounds;  while  the  C-25  provides  2500  pounds.  Model  also 
available  for  10,000  pounds.  So  if  you  have  to  vibration  test  to  MlL-E-5272, 
be  sure  to  check  up  with  MB.  Bulletin  No.  l-VE-5  gives  technical  data 
Mt«*i  so  on  MB  Shakers.  Write  for  it. 


MANUFACTURING  COMPANY,  inc. 

1060  STATE  STtEET,  NEW  HAVEN  11,  CONN. 


PRODUCTS  AND  EQUIPMENT  TO  CONTROL  VIBRATION  •  TO  MEASURE  IT  •  TO  REPRODUCE  IT 
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H.  E>aTit 


duties  he  will  direct  the  research 
and  development  trroiind  electronics 
program,  including  communication, 
ground  radar,  navigation  and  guid¬ 
ance  systems. 

For  the  last  five  years  Davis  has 
been  chief  engineer  of  the  Naviga¬ 
tion  Laboratory  at  Watson  Labora¬ 
tories,  Red  Bank,  N.  ,1.  and  at 
Rome,  N.  Y.  He  was  responsible 
for  a  wide  variety  of  systems  devel¬ 
opments  in  the  field  of  navigation 
including  base  line  guidance  sys¬ 
tems,  long  distance  navigation  aids, 
aircraft  approach  and  landing 
equipment,  data  transmission  gear, 
various  t.vpes  of  transponders,  traf¬ 
fic  control  equipment,  automatic 
control  systems  and  computer  appli¬ 
cations. 


Photo$  Courtesy  Th«  Mos»«y>Horri«  Cempony. 


The  Sure  Way  to 
“Design  out” 

Vibration  and  Shock  Damage. 


-  -  /  Lord  Meter  Mountings  are  paying 
Engin*  Company,  Inc.  /dividends  to  manufacturers  and  users 
(  of  heavy  duly  industrial  and  farm  trac- 
tors,  lift  trucks,  si  itionary  engines  and 
many  other  industrial  machines  where 
'  shock  and  vibration  are  encountered. 

-  The  Lord  Meter  Mount  assures  the 

accurate  performance  designed  into 
■  Hobbs  Engine-Hour  Meters  when  they 

are  subjected  to  excessive  vibration  on 
farm  tractors  and  stationary  diesel  en- 

Dgines.  These  meters  are  protected  from 
the  damaging  effects  of  vibration  and 
shock  by  the  unique  method  of  com¬ 
bining  shear  and  rolling  action  of  the 
rubber  to  absorb  destructive  forces. 
The  outer  ring  is  mounted  to  the  panel 
and  the  inner  ring  holds  the  meter  thus 
giving  protection  in  multi-planes.  The 
rubber  between  these  rings  does  the 
work.  We  will  be  pleased  to  have  the 
opportunity  to  help  you  in  the  appli¬ 
cation  of  Lord  Meter  Mountings. 

DAllAS,  TEXAS  PHIlADEirHIA  7,  fENNSYlVANIA  DAYTON  2,  OHIO 

1613  Tower  Petroleum  72S  Widencr  Building  230  Lafayette  Street 
Building 

DETROIT  3,  MICHIGAN  NEW  YORK  16.  NEW  YORK  CHICAGO  11,  ILLINOIS  ERIE,  PENNSYLVANIA 
7310  Woodward  Ave.  280  Madison  Avenue  520  N.  Michigan  Ave.  1635  West  12th  Street 

LORD  MANUFACTURING  COMPANY  •  ERIE,  PA. 


New  Company  Orsanized 

Formation  of  the  Mercury  Elec¬ 
tronic  Co.  in  Red  Rank,  N.  J.,  for 
the  design,  development  and  manu¬ 
facture  of  electronic  equipment,  has 
been  announced  Hv  Andrew  Mun- 
chak,  Jr.,  its  founder.  Mr.  Munchak 
had  been  associated  with  Electronic 
Measurements  Co.,  also  of  Red 
Bank,  since  1940  when  he  founded 
the  company. 

Mercury’s  line  of  electronic  de¬ 
vices  includes  static  converters, 
regulated  power  supplies  and  spe¬ 
cialized  electronic  equipment. 


■UMANK,  CALIFORNIA 

233  South  Third  Street 


NYU  Fanilfy  Promotion 

James  H.  Mulligan,  Jr.,  has  been 
appointed  chairman  of  the  depart¬ 
ment  of  electrical  engineering.  New 
York  University. 

Prior  to  joining  the  faculty  in 
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Advertisers: 

How  about 
the 

NUCLEAR 

field? 


Therr*  are  a  ftnod  many  adver¬ 
tisers  using  this  ELECTRONICS 
who  should  also  be  advertising  in 
NUCLEONICS. 

Particularly  in  instrumentation 
and  laboratory  equipment,  there 
is  a  cross-over  of  use  in  the  elec- 
tronie  and  in  the  nuclear  held. 

But,  there  is  very  little  cross¬ 
over  in  the  subscriber  lists  of  the 
two  publications  — a  matter  of  a 
few  percentage  points. 

h  is  quite  possible  that  you  are 
doing  an  effective  presentation  of 
yooT  products  and  abilities  in  this 
excellent  issue,  but  are  missing 
such  presentation  before  one  of 
the  fastest  growing  helds  in  the 
country’s  history  — the  held  of 
atomic  energy. 

The  sales  representatives  of 
ELECTRONICS  are  also  the  sales 
representatives  of  NUCLEONICS. 
They  have  much  evidence  nointing 
to  the  opportunities  in  this  great 
NEW  Held.  Ask  them  to  show  you 
what  your  potentials  can  b<‘. 
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Boost  Your  Quality  Staifdards 

with  (d^  Emmim  mnms 


NUCLEONICS 


A  Publication 

330  U t2ncl  St. 

New  York  36,  N.  Y. 


TOROID  FILTERS...  I.F.TRANSFORMERS...R.r.  COILS...  DISCRIMINATORS 
TRANSFORMERS  ...  TV  TUNERS  . . .  ION  TRAPS  . . .  SPEAKERS 


If  you  require  exacting  quality  and  dependable  performance,  let 


DX  engineers  figure  with  you  on  your  next  production 


of  DX  components  enjoy  exceptional  freedom  from  field  failures. 


This  advantage  can  be  yours  at  no  extra  cost.  Write  today. 


DX 


DX  RADIO  PRODUCTS  CO.  iJSSSliig., 

OiMItAl  OrnCIS:  llOO  W.  AtmiTAOl  AVt.,  CHICAGO  47,  III. 
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CANNON 

PLUGS 


(CMtilMltd) 


PLANTS  AND  PEOPLE 


1949  he  was  chief  engineer  of  the 
Television  Transmitter  Divsion, 
Allen  B.  DuMont  Laboratories,  and 
was  active  in  the  development  of 
the  first  DuMont  image  orthicon 
field  pickup  equipment. 

During  World  War  II,  Dr.  Mul¬ 
ligan  was  a  member  of  the  Com¬ 
bined  Research  Group  of  the  Naval 
Research  Laboratory  engaged  in 
the  development  of  radar  identifica¬ 
tion  equipment. 

Presently  he  is  chairman  of  the 
New  York  Section  of  IRE. 


to  withstand  moisture 
or  severe  vibration 


Resilient  Polychloreprene 
insulators  have  high  dielectric 
strength  over  wide 
temperature  range. 


New  Turner  Co.  V-P 

Benno  Von  Mayrhauser  was  re¬ 
cently  appointed  vice-president  in 
charge  of  production  at  Turner  Co., 
Cedar  Rapids,  Iowa.  In  his  new 


Hand  tinning  keeps  solder 
inside  cup. 

Both  pin  and  socket  contacts 
machined  from  solid  bar  stock, 
electroplated  with  silver. 


Matching  serrations  in  endbell  and  shell  make 
practical  wrench  tightening  from  one  side  of  installation 
without  putting  strain  on  contacts  or  wires. 


Polychloreprene  grommets 
make  moisture-proof  seal  over 
soldered  connections. 


Concentric  rubber  bushings  moisture-proof  wire 
entry.  Eliminate  strain  on  wires. 


AF  and  AN-F  Series  Cannon  Connectors  shown  here 
are  ideal  for  many  varied  industrial  applications  where 
severe  vibration  and  moisture  conditions  must  be  met. 
This  series  was  originally  designed  to  answer  Air  Force 
and  commercial  air  line  requests  for  a  product  that  would 
withstand  the  extreme  conditions  encountered  in  high 
speed  aircraft.  In  addition  to  having  great  resistance  to 
vibration  and  shock,  these  connectors  withstand  moisture 
from  both  external  and  internal  condensation  sources. 
They  also  provide  for  radio  shielding.  A  study  of  the 
features,  called  out  above,  will  show  you  why  users  are 
cnjoving  outstanding  performance  of  these  connectors. 
The  machined  ball-in-cone  joint,  while  not  obvious,  plays 
an  important  part  in  providing  radio  ay 

shielding  and  improved  vibration 
and  moisture  resistance.  For  engi-  J 

neering  data  request  Cannon's  AN  BmHb  Aw 

Bulletin. 


B.  Von  Mayrhaiuer 


position  his  time  will  be  devoted  to 
the  expanding  of  product  quality 
control  and  production  methods. 


Westinghouse  Promotions 

Three  top-rank  engineering  ap¬ 
pointments  at  Westinghouse  Elec¬ 
tric  Corp.  have  been  noted  lately. 

.1.  H.  Findlay  has  been  named 
manager  of  power  and  special  tube 
engineering  for  the  Electronic  Tube 
Division  at  Elmira,  N.  Y.  He  joined 
the  company  in  1933  as  an  x-ray 
tube  engineer  in  the  Lamp  Division. 

1).  D.  Knowles  was  recently  ap¬ 
pointed  staff  assistant  to  E.  A. 
Lederer,  manager  of  engineering 
for  the  Electronic  Tube  Division. 
Mr.  Knowles,  with  Westinghouse 
since  1923,  is  holder  of  the  John 
Scott  Medal  for  meritorious  inven- 


The  Cannon  AF  Series  consists  of  Z  plug  types  and  feccptacles 
in  15  diameters.  Contact  arrangements  closely  follow  those  in  the 
.AN  Series.  Shells  are  cadmium  plated.  The  sturdy  hex  shaped 
coupling  nut  shown  here  is  used  on  sizes  8S  through  18.  Larger 
diameters  have  a  strong  spline  type  coupling  nut  to  ht  spanner 
wrenches.  Knurled  type  coupling  nuts  are  available  to  meet 
AN-F  specification. 


Since  1915 


Factories  in  Los  Angeles.  Toronto,  New  Haven.  Renton  Harbor. 
Representatives  in  principal  cities.  Address  inquiries  to  Cannon 
El^tric  Company.  Dept.  P.O.  Box  75,  Lincoln  Heights 

Station.  Los  Angeles  31,  Calif. 
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ROANWELL  CORPORATION 

27  SIXTH  XVtNUt,  BROOKITN  17,  NEW  TORX 


Ur  Metals,  Ceramics,  Rubber,  Plastics  &  Textilts 


y  your  wear  and 

■'  abrasion  tests  with 

the  Taber  Abraser. 
This  instrument  simulates 
actual  wear  conditions  on 
metals,  plastics,  paints,  rubber, 
'  linoleum  and  textiles  during  test 

and  gives  you  an  accurate  numerical 
index  for  your  report.  Recognized  as  the 
standard  abrasion  test  and  used  by  leading 
product  research  laboratories  the  world  over. 


Send  for  FREE  FOLDER 


V-S  Stifintts  Coug*  *  Scrotch  and  Towghntsi  For  flattici 


PLASTIC  •  METAL 
GLASS • PAPER 
RUBBER  •  CERAMIC 
CARDBOARD 

in  such  products  as 
Resistors,  capacitors, 
valves,  tubes,  labels, 
sleeves,  spark  plugs,  car¬ 
tons,  etc.,  etc. 

THESE  PRODUCTS 
AND  MANY  OTHERS 
OF  ALMOST  ANY 
MATERIAL  AND  SHAPE 
CAN  BE  IMPRINTED 


MARKING  MACHINE 

Why  not  send  us  samples  of  your  products?  They  will  be  test-printed  and 
returned  to  you  for  your  examination! 

O  REJAFIX  HAND-OPERATED  MODELS  FOR  SMALL 
RUNS.  FULLY  AUTOMATIC  MODELS  FOR  MASS 
PRODUCTION. 


on  0  cordset  moldod  for 
this  pnrpott. 

DATA  SHEETS 
ON  REQUEST. 


Popper  &  sons 


300  FOURTH  AVENUE 
NEW  YORK  10,  N.Y. 


Thrtf  are  e  good  many  advertisers 
using  this  ELECTRONICS  who  should 
also  be  advertising  in  NUCLEONICS. 

Particularly  in  instrumentation  and 
laboratory  equipment,  there  is  a  cross¬ 
over  of  use  in  the  electronic  and  in 
the  nuclear  field. 

But,  there  is  very  little  cross-over  in 
the  subscriber  lists  of  the  two  publica¬ 
tions— a  matter  of  a  few  percentage 
points. 

It  is  quite  possible  that  you  are  doing 
an  effective  presentation  of  your  prod¬ 
ucts  and  abilities  in  this  excellent  issue, 
hut  are  missing  such  presentation  be¬ 
fore  one  of  the  fastest  growing  fields  in 
the  country’s  history  — the  field  of 
atomic  energy 

The  sales  representatives  of  ELEC¬ 
TRONICS  are  also  the  sales  represen¬ 
tatives  of  NUCLEOMC.S.  They  have 
much  evidence  pointing  to  the  oppor¬ 
tunities  in  this  great  NEW  field.  .\sk 
them  to  show  you  what  your  potentials 
can  be. 


NUCLEONICS 


A  MrCr.-.HIII  PuklU.lloa 
330  ITmi  43ad  3t.  New  V.rk  36,  N.  V. 
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PLANTS  AND  PEOPLE  (continiwd) 

tions  in  gaseous  conduction  tubes. 
He  has  had  more  than  80  patents 
issued  on  electronic  tubes,  circuits 
and  oil-burner  controls. 

S.  C.  Leyland,  with  the  company 
in  various  engineering  positions 
since  1925,  was  named  manager  of 
engineering  for  the  Meter  Division. 
In  his  new  post  he  will  be  respon¬ 
sible  for  all  products  made  at  the 
division,  including  watthour  meters, 
relays,  instruments  and  auxiliary 
equipment. 


Amperex  Plant  Completed 

The  newly  constructed  plant  of 
Amperex  Electronic  Corp.  in  Hicks- 
ville,  L.  I.,  N.  Y.  is  now  in  full 
operation. 

This  modern  structure  houses 


hOVnO-VnddC  colls  costing  you? 

"Home-made  coils  cost  us  far  too  much”,  you’ll  say 
when  you  balance  all  the  costs,  wasted  time  and  materials, 

I  production  delays  and  excessive  rejects  against 

w  Clippard  production-engineered  coils. 

Ij  Clippard  specialists  have  made  a  career  of  coil  and  sub- 
assembly  work . . .  quickly  turn  out  runs  of  1,000 . . . 
10,000 . . .  1,000,000  or  more  units  using  specially 
^  designed  high-speed  equipment 

of  laboratory  accuracy. 
M  For  you,  as  for  many  of  the  nation’s  leading 

H  electronic  and  electrical  manufacturers,  they’ll  whip 
^  production  delays,  hasten  delivery  dates,  cut  costs. 

Often,  Clippard  works  out  design 
Kt  improvements  that  save  money,  critical 

Hj  materials  and  valuable  time. 

HR  Devote  your  production  facilities  to  more 

profitable  work.  Turn  your  coil  winding  and 
^  sub-assembly  jobs  over  to  Clippard.  Savings  will  be 
greater  than  you  thought  possible. 

write  today, 

"  "  describing  your  requirements. 


Naw  Amparex  plant 


executive  and  clerical  departments, 
and  contains  elaborate  research, 
engineering  and  production  facili¬ 
ties  for  the  design  and  manufacture 
of  electronic  tubes  exclusively. 


Syntron  Opens  Canadian 
Subsidiary 

Organization  of  a  Canadian  sub¬ 
sidiary,  Syntron  Ltd.,  with  a  manu¬ 
facturing  plant  in  Stoney  Creek, 
Ontario,  Canada,  has  been  an¬ 
nounced  by  Syntron  Co.  of  Homer 
City,  Pa.  Selenium  rectifiers  will 
be  the  first  item  to  go  into  produc¬ 
tion,  although  ultimately  the 
company’s  entire  line  will  be  manu¬ 
factured  in  the  new  plant.  Produc¬ 
tion  is  expected  to  start  sometime 
in  the  Fall  of -this  year. 


PRODUCTION  TESTING  I 
Resistors  and  Condensers? 


Nashua  Gets  Kaiser  Plant 

Teaming  up  with  Sanders  Asso¬ 
ciates,  an  electronics  engineering 
firm  of  Waltham,  Mass.,  Henry 
Kaiser  has  entered  the  electronics 
field  by  opening  up  the  Kaiser- 
Sanders  Electronic  Division  in 
Na.shua,  N.  H.  Employment  is  to 
start  at  around  100  workers  and 


Send  for  catalog  sheets  describing  Clip- 
pord  Pft-5  Retistonce  Comporator  and 
PC>4  Capocitance  Comporator.  ^  Eoch 
will  toon  earn  its  keep  in  your  plont  by 
allowing  unskilled  operators  to  check 
more  than  30  components  per  minute 
with  loboratory  occuracy. 


INSTRUMENT  LABORATORY  INC 

73SO-EO  (eliigin  load  *  (incinnoli  14,  Okie 
MANUFACTUKBItS  Of  K.f.  COILS 
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The  Nenmelting  SilicMte  InsHlatitif 
and  Waterproofing  Compoond  that 
is  stable  from— 70’’  to  ovor  400° F. 


ICaMsL 


Meets 

Requirements 
of  AN-C-128a 


SPECIALISTS  IN 
HIGH-SPEED 


electron  tube 


#1384  12  HEAD  BUTTON  STEM  MA¬ 
CHINE.  FOR  SUB-MINIATURE  TUBES. 
Upper  and  lower  molds  on  evecy  hood. 
DmoI  motor  drive.  Indexing  ond  head  ro¬ 
tation  are  by  seporote  motors.  For  oblong, 
square,  round  buttons,  etc. 


Kohle  t  40  years  af  experionco 
eliminate  trial  ardors  ond  ox- 
penmontol  set  -  ups.  Stondard 
toolings  for  oil  tube  monutoe- 
turing  eventualities  already  bave 
been  tested  and  approved  This 
means  that  Koble  can  assemble 
mocfcines  for  everything  from 
sub-miniature  to  largest  TV  pic¬ 
ture  tubes  to  your  exoct  speci- 
ficotiont  ...  at  fewer  cettsf 


Dow  Coming  4  oppl<«d  by  brushing  to  AN  coa* 
nector  i  oceptacio  of  pilot's  ’'iack  bo>'  prevents 
Interference  caused  by  motsture  at  tfws  crittcol 
(unction  in  aircraft  communications  system. 


MwcA/n«ry  for  off  fypts  of 
tloctfOfi  (o6os  ond  rofatorf 
alas  prodycis. 


CofisuHaiioms  fmrrfto.  Wrfto 
today  foe  oar  now  catalog 
with  comploto  dotails. 


CHGINEERiNG  CO. 


HUDSON 


AUTHORIZED 

DISTRIBUTOR 


■AOIO  A  nUVISION  CMP. 


Arrows  show  where  Dow  Coming  4  is  used  On 
voriable  mductonce  rollers  m  a  CoHins* 
Western  Electric  V.  M.  P.  Transmitter  Receiver 
to  lubricate,  mmimite  resistonce  and  reduc* 
leakage  losses. 


Photos  courtesy  BrarsifT  Internotionol  Airwo 


More  wofer repallant than  poroffin,  Dow 
Corning  4  Silicon*  Compound  i«  highly 
reiistont  to  oxygen,  oxon*  ond  deterio* 
rotion  cau»*d  by  corono  dixcherge. 
7<^XU€  ^OtUUff  for  your  copy  o* 
our  new  booklet  on  Dow  Corning  4 
Compound.  Addretx  O*portm*nt  BD. 


‘  \  FREE! .".^HUDSON  CATALOG 


With  Latest  IAN  Cross-Reference  GUK>E 


MIDLAND,  MICHIGAN 


HUDSON 

RADIO  A  TELEVISION  CORP. 


CATALOG!  Over  196  pages  of  Radio,  TV.  Tubes.  Test  Instruments  ...  all  standard 
electronics  equipment  for  Industry.  The  most  complete  buying  guide  of  its  hind 
PLUS  the  latest  JAN  CROSS-REFERENCE  GUIDE  with  complete  listings  of  fully 
approved  JAN  type  components  with  comparative  cross-reference  interchange- 
ability  charts  that  save  endless  hours  of  catalog  searching. 

Get  Prompt  Delivery  of  Everything  You  Need  From  HUDSON  .  .  .  Complete  Stochs 
of  All  Standard  Electronics  Equipment  and  Fully  Approved  JAN  Type  COMf^ENTS. 

Send  for  your  fRE€  Cofalog  fodoyf  Oept.  M-9 
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Equipment  used  in  the  monitoring  of 
television  transmitters  employing  the 
offset  carrier  system  requires  a  degree 
of  frequency  accuracy  and  long  term 
stability  unheard  of  a  short  time  ago. 
The  most  exacting  requirements  are 
imposed  at  the  upper  end  of  the  newly 
assigned  U.H.E  channel,  where  moni¬ 
tor  accuracy  must  be  held  to  3  parts  in 
ten  million. 

At  this  high  order  of  accuracy,  single 
checks  against  a  stable  reference 
source  such  as  WWV  are  inadequate 
because  the  Doppler  effect  in  trans¬ 
missions  reflected  from  the  ionisphere 
causes  variations  amounting  to  30% 
of  the  allowable  monitor  tolerance 
over  a  24  hour  period. 

Engineers  at  the  Radio  Corporation 
of  America  found  the  solution  in  a 
new  crystal  oscillator  so  stable  that 


readings  can  be  taken  over  a  relatively 
long  period  of  time  without  recalibra¬ 
tion.  In  this  way  accurate  average  fre¬ 
quency  values  can  be  obtained  which 
cancel  out  the  variations  caused  by 
the  Doppler  effect. 

The  heart  of  this  oscillator  is  the 
new  RCA  VC-l-F  crystal  unit.  Mount¬ 
ed  in  the  TMV-129-P  oven  and  tem- 
perature<ontrolled  by  an  Edison 
sealed-in-glass  thermostat,  the  oscilla¬ 
tor  maintains  the  required  accuracy  of 
0.00003%  for  periods  in  excess  of  the 
30  day  minimum  specified. 

Let  us  send  you,  free,  specifications 
on  Edison  sealed  thermostats.  Ask  for 
bulletin  No.  E-3009.  Edison  ther¬ 
mostats  feature  stability  measured  in 
years;  control  within  ±  0.1  °F  and 
capacity  to  115  volts  8  amperes  d.t 
or  1000  watts. 


PLANTS  AND  PEOPLE  (cwitmatdl 

is  expected  to  reach  several  hundred 
very  shortly.  The  new  firm  will 
turn  out  servomechanisms  for 
guided  missiles  and  other  similar 
control  equipment. 

I  Carulhers  Joins  Leiikurt 

I  Robert  S.  Caruthers  has  joined  the 
1  Lenkurt  Electric  Co.,  San  Carlos, 
Calif.,  manufacturers  of  telephone 
and  telegraph  carrier  equipment,  as 
chief  systems  engineer.  In  this 
capacity  he  will  be  responsible  for 
I  working  out  design  objectives  of 
1  new  carrier  systems  to  meet  future 
I  requirements  of  the  communica- 
{  tions  industry. 

i  He  comes  to  Lenkurt  after  23 
'  years  with  the  Bell  Telephone 
'  Laboratories  where  he  was  engaged 
.  principally  in  the  development  of 
carrier  telephone  systems. 

Transco  Names 
Engineering  Manager 

Frederick  G.  Suffield  has  been  ap¬ 
pointed  engineering  manager  of 
Tran.sco  Products,  Inc.,  with  head¬ 
quarters  at  the  Los  Angeles,  Calif., 
plant. 

He  has  an  engineering  back¬ 
ground  of  fifteen  years,  specializing 
in  airborne  search  radar  and  related 
electronic  units.  Formerly  with 
Westinghouse  and  until  recently 
with  the  Houston  Corp.  which  was 
I  acquired  by  RCA  in  1950,  he  was 
.  chief  engineer  of  the  electronics  di¬ 
vision  and  manager  of  the  engineer¬ 
ing  section  handling  design  of  mili¬ 
tary  .search  radar  systems. 


Dedicate  New  Raytlieuii  Unit 

With  the  dedication  of  a  new  build¬ 
ing  on  Seyon  St.,  Waltham,  Mass., 
Raytheon  recently  announced  a  $2 
million  transistor  program  for  both 
re.search  and  development.  Not  only 
will  uses  of  transistors  be  explored, 
but  high-speed  machinery  to  manu¬ 
facture  them  automatically  is  also 
under  consideration. 

The  company’s  experience  with 
these  devices  includes  the  produc¬ 
tion  of  germanium  photocells  ex¬ 
perimentally  in  1929  and  the 
supplying  of  point-contact  tran¬ 
sistors  since  1948. 
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ETC  4-gun  tube.  When  using  a 
drum-type  camera  as  the  recording 
means,  it  is  possible  to  photograph 
simultaneously  eight  independent 
phenomena  using  one  right  hand 
and  one  left  hand  4-channel  oscil¬ 
loscope.  Thus,  the  oscilloscope  is 
ideally  suited  for  critical  studies  in 
many  fields  ranging  from  rockets, 
jet  engines  and  aircraft  to  automo¬ 
tive  equipment,  presses  and  various 
rotating  and  reciprocating  mechan¬ 
isms.  Power  supply  is  dolly-mount^ 
as  shown.  Write  for  H4GEL  bulletin. 
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The  Magnetron 

By  R.  Latham,  A.  H.  King  and  L. 
Rushforth.  Published  by  Chapman 
&  Hall  Ltd.,  London,  England,  1952, 
142  pages,  18s. 

The  purpose  of  this  monograph  was 
stated  by  the  authors  to  be  two-fold. 
First,  it  was  intended  to  explain 
the  construction  and  properties  of 
the  microwave  magnetron  in  a  way 
that  could  be  understood  by  readers 
not  having  a  specialized  knowledge 
of  high-frequency  fields.  The  second 
purpose  was  to  provide  more  de¬ 
tailed  information  for  those  already 
familiar  with  magnetrons. 

So  far  as  the  first  objective  is  con¬ 
cerned,  the  result  is  admirable.  The 
general  approach  is  partly  from  the 
historical  point  of  view  in  that 
many  of  the  problems  that  con¬ 
fronted  those  responsible  for  tube 
and  system  development,  especially 
during  the  late  30’s  and  early  40’s, 
are  stated  and  an  outline  of  the  rea¬ 
soning  and  results  that  followed 
are  discussed.  In  following  this  plan 
the  authors  have  produced  a  mono¬ 
graph  that  makes  very  enjoyable 
and  instructive  reading. 

The  .second  objective,  that  of  pro¬ 
viding  detailed  Information,  is 
j  satisfactory  to  a  limited  extent.  The 
'  authors  have  obviou.sly  made  no  at¬ 
tempt  at  as  complete  a  coverage  of 
theory  and  practice  as  is  given  in 
i  rollins' 
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‘Microwave  Magnetrons”. 
This  is  not.  however,  to  be  taken  as 
adverse  criticism,  for  to  have  in¬ 
cluded  more  information  would 
probably  have  resulted  in  burial  of 
the  basic  princinles.  so  nicely  out¬ 
lined.  in  a  welter  of  detail. 

The  first  twenty-three  pages  re¬ 
view  briefly  the  requirements  of 
a  radar  system,  the  production 
of  very-high-frequency  oscillations, 
and  earlv  magnetron  develonment. 
The  next  hundred  pages  describe 
nronerties  of  the  anode  block,  ex¬ 
traction  of  energy  from  the  mag¬ 
netron,  electronic  theorv,  cathode 
problems  and  construction,  and  tube 
manufacturing  and  testing.  The 
three  chapters  on  electronic  theory 
are.  in  this  reviewer’s  opinion,  nar- 
ticnlsrlv  interesting  hecause  of  the 
lo-ricai  manner  in  which  threshold 
voltage,  energy  conversion  and 
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and 

B.  KAZAN 
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Complete  data  oo  the  commoti 
technical  charaaeristics  of  mil 
charge-controlled  storage  tubes 
is  available  for  the  first  time  in 
this  comprehensive  new  book. 
In  concise  and  easily  accessible 
form,  the  different  types  of  stor¬ 
age  tubes  are  classified  and  their 
fundamental  operation  ex¬ 
plained.  Important  functions  arc 
stressed,  such  as  for  TV,  radar, 
computing  oscillography  and 
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mode  stability  are  presented. 

All  three  authors  were  active  dur- 
inK  the  war  on  the  magnetron  re¬ 
search  and  development  project 
sponsored  by  the  Kritish  Govern¬ 
ment.  Messrs.  Latham  and  King 
are  presently  members  of  the  Im¬ 
perial  College  of  Science  and  Tech¬ 
nology  and  of  Clifton  College  re¬ 
spectively;  Mr.  Rushforth  is  a  mem¬ 
ber  of  the  Research  Laboratory  of 
the  British  Thomson  -  Houston 
Company,  Ltd. — George  D.  O’Neill. 
Syh’ania  Electric  Products  Inc. 


Electromagnetics 

By  Robert  M.  Whitme»,  Rensselaer 
Polytechnic  Institute.  Prentice-Hall, 
Inc.,  \ew  York,  1952,  270  pages, 
fe.ti.'i. 


TIFIERS 


This  book  comprises  a  very  excel¬ 
lently  integrated  and  Eu;curately 
written  introduction  to  electromag¬ 
netic  theory  for  undergraduate 
students  of  physics  or  electrical 
engineering.  Integration  stems 
from:  consistent  u.se  of  the  field- 
theory  point  of  view;  compact¬ 
ing  of  mathematical  manipulation 
through  use  of  vector  analysis;  use, 
in  general,  of  a  single  set  of  units 
(the  internationally-recommended 
MKSA  units  in  the  preferred  ra¬ 
tionalized  form) ;  and  emphtLsis  on 
subject  content  and  illustrative  ex¬ 
amples  which  are  of  common 
interest  both  to  electrical  engineers 
and  to  physicists.  Accuracy  stems 
from:  careful  statement  of  basic 
laws;  detailed  development  of  gen¬ 
eral  theory  therefrom;  considered 
use  of  the  recommendations  encom¬ 
passed  in  the  1950  report  “The 
Teaching  of  Electricity  and  Mag¬ 
netism  at  the  College  I.«ver’  of  the 
Coulomb’s  Law  Committee  of  the 
American  Association  of  Physics 
Teachers;  and,  above  all,  to  the 
writer’s  own  well-evidenced  grasp 
of  basic  electrical  theory.  In  con¬ 
sequence,  this  text  ranks  among  the 
be.st  of  those  available  for  intro¬ 
ductory  study  of  electromagnetic 
theory. 

The  essential  content  compri.ses 
account  of  the  basic  theory  of  elec¬ 
trostatics  (Chapters  1-5),  mag¬ 
netostatics  and  electromagnetism 
(Chapters  7,  8  and  9),  brief  chap¬ 
ters  on  d-c  and  a-c  circuits  (Chap¬ 
ters  6  and  10),  an  introduction  to 
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wave  propagation  based  on  use  of 
Maxwell’s  scalar  and  vector  po¬ 
tentials  (Chapters  11,  12  and  13), 
a  concluding  Chapter  14  on  the 
Hertzian  vector,  an  appendix  listing 
the  principle  identities  in  vector 
analysis  used  in  the  context,  and 
a  short  list  of  recent  pertinent  texts 
for  supplementary  reading. 

The  typography,  binding,  line- 
drawings,  and  page  layout  are 
excellent,  indicating  the  careful 
attention  of  the  publishers  to 
facilitating  ease  of  use,  reading 
and  grasp  of  content  by  the  student. 
The  problem  exercises  are  numer¬ 
ous,  carefully  phrased  and  so 
selected  that  solution  of  them  by 
the  student  will  both  illustrate  ap¬ 
plication  of  and  familiarize  him 
with  all  the  principal  points  of 
theory. 


Errors  Soted 


LOCKS  TIGHT  WITH  A  QUARTER  TURN 

Always  at  correct  tension 


The  text  appears  unusually  free 
from  typographical  errors  and  from 
any  considerable  number  of  inac¬ 
curacies  of  statement.  Illustrative 
of  those  which  do  occur,  the  re¬ 
viewer  noted:  The  phrase  “work 
which  must  be  expended”  instead 
of  the  correct  “work  per  unit  of 
charge  which  must  be  expended”  on 
page  13,  third  line  from  bottom; 
mislabeling  of  a  vector  in  Fig.  1.4 
as  F  instead  of  E;  ^(r)  instead 
of  in  equation  5-10;  omission 
of  arrowheads  on  the  radial  lines 
of  Fig.  2.8;  omission  of  lim 

dS-^O 

before  the  right-hand  member  of 
equation  5.5,  and  use  of  S  instead 
of  the  correct  s  on  the  integral  of 
the  following  unnumbered  equa¬ 
tion  ;  the  usual  semi-incorrect  char¬ 
acterization  on  page  216  of  the 
Poynting  vector  as  “the  flux  of 
power  per  unit  area”  in.stead  of 
the  correct  designation  as  a  vector, 
the  integral  of  whose  normal  com¬ 
ponent  over  a  closed  surface  yields 
the  flux  of  power  through  the  sur¬ 
face;  etc. 

However,  these  inaccuracies  are 
rather  minor,  can  easily  be  cor¬ 
rected  in  a  second  printing,  and, 
for  the  most  part,  are  of  such 
nature  that  they  do  not  detract 
from  the  reviewer’s  estimate  of 
the  book  as  a  most  admirable  text, 
well  suited  both  to  use  as  an  under- 


Lion  Fasteners  are  right  for  buttoning  parts  that  must  be  removed 
repeatedly  for  inspection,  maintenance,  or  other  reasons. 

Vibration  and  shock  can't  loosen  a  Lion  Fastener.  Even  an 
inexperienced  service  man  can't  replace  it  wrong.  A  quarter  turn 
opens  it.  Another  quarter  turn  locks  it.  'The  tension  is  designed 
into  it. 

Lion  Fastener  Spring  Assembly  is  quickly  spot  welded  or  riveted 
in  place.  'The  stud  cannot  be  lost.  It  is  grommeted  tight  to  the  sheet. 
They  will  button  sheets  .040  plus  or  .020  minus  over  or  under 
standard  rating.  'The  misalignment  is  os  much  as  .156.  'The  one- 
piece  forged  stud  is  tested  to  1425  lbs.  Write  today  for  demonstra¬ 
tion  kit  and  application  data. 


TYPICAL  APPLICATIONS:  INSPECTION  PLATES  •  COWLING 
ELECTRICAL  PANELS  •  CABINE'TS  •  DUC'TWORK 


yrrr  demonstration  kit  contains 

sample  Lion  Fasteners  to  help  you  visualize  their 
adoptability  to  your  product.  Write  on  your  company 
letterhead.  No  obligation. 


■  FASTENERS,  INC.  b 

500  MAIN  ST.,  HONEOYE  FALLS,  N.  Y. 
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•  Q-Max  IS  widely  accepted  as  the 
standard  fnr  R-F  circuit  cnmp»)nents 
because  it  is  chemically  engineered  for 
this  sole  purpose. 

•  Q-Max  provides  a  clear,  practically 
loss-free  covering,  penetrates  deeply, 
seals  out  moisture,  imparts  rigidity  and 
promotes  electrical  stability. 

•  Q-Max  is  easy  to  apply,  dries  quickly 
and  adheres  to  practically  all  materials. 
It  is  useful  over  a  wide  temperature 
range  and  serves  as  a  mild  flux  on 
tinned  surfaces. 

•  Q-Max  is  an  ideal  impregnant  for 
“high”  Q  coils.  Coil  “Q  "  remains  nearly 
constant  from  wet  application  to  dry 
finish.  In  1.  5  and  55  gallon  containers. 


MA#lfcOIO,  NEW  jEiSEt 
(MONMOUTH  COUNTY) 
T«l«pKon«' Ele*Keld  8- 1 880 


GEOPHYSICAL  CORPORATION 

TULSA,  OKLAHOMA 

238  Lafayette  St.  EXPORT  OFFICE: 

Dayton,  Ohio  149  Broadway,  New  York 


1505  Race  Street 
Philadelphia,  Po. 


Precision  drilling  made  easy  I 


6**  Throot 
O'Vi"  Capacity 
1"  Ouill  Travel 


Here  at  Coto-Coil 


.  .  .  the  Iinpre9nating  Deportment  applies  the  finol  protective 
coating  to  precision-made  Goto  Coils.  Each  coil  is  pre-hcated, 
immersed  in  varnish  and  drained  .  .  .  sometimes  3  or  4 
times.  The  varnish  finish,  baked  in  these  modern  ovens,  not 
only  provides  o  hord,  durable  outer  surface  but  completely  fills  all  voids  within  the 
ceil,  resulting  in  o  solid,  pocket-fren  moss.  Such  modern  production  facilities,  plus 
3S  years  of  experience,  combine  to  moke  Goto  Coils  the  first  choice  for  engineered 
coils.  Coto-Coil  Company,  65  Eavilion  Avenue,  Providence  5,  R.  I. 


Finished  cwl  impreg¬ 
nated  with  vornish 
cooting 


Sensitive  "Feel” 

Sensitive  Speed  Control: 

Foot-operated,  leaves  both  hands  free 
High  Precision:  Selected 
Chuck  and  Bearings.  Spindle  true 
within  .0004".  Table  square  .0006"  in 
5"  circle.  Permanent  accuracy,  cast¬ 
ings  annealed  and  ground. 

WRITE:  Bulletin  IM2 

-  1  Phillips  &  Hiss  Co.,  Inc. 

iPBj  - !  ti55  M.  McCodden  Place 

Hollywood  38,  Californio 


Coils 


The  Century  Vibration  and  Streu  Analysis  System  provides  oil  of  the  necessory  equipment 
to  omplify  and  record  vibration  ond  streu-stroin  phenomena  over  o  frequency  ronge  from 
0  to  2000  cps. 

Two  modes  of  measurements  ore  used  in  covering  this  system:  (o)  o  corrier  amplifier  system 
to  meosure  phenomena  in  the  range  of  0-500  cps,  utilizing  externally  excited  pick-ups  os  the 
sensing  element;  and  (b)  o  lineor-integroting  amplifier  system  covering  the  ronge  of  3-2000 
cps,  utilizing  self-generoting  pick-ups,  or  d.c.  excited  stroin  gages  employed  dynomkolly. 
Both  of  these  modes  utilize  either  the  Century  Model  408  or  409  OKillogroph. 

Write  for  Bulletins, 

REGI&TEH  ew<  V0TC~lt*s  YOUR  Count. y _ 
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cta-A/£WA..  A  WIDE  RANGE 

LABORATORY 

pulse 

GENERATOR 


graduate  classroom  text  (as  in* 
tended  by  the  author)  and  to  use 
by  the  practicing  engineer  who 
may  seek  an  introductory  text  on 
electromagnetic  theory  for  original 
self-study,  or  for  refreshing  earlier 
classroom  study. — Thomas  J.  Hig¬ 
gins,  Professor  of  Electrical  En¬ 
gineering,  University  of  Wisconsin. 


Fundamentals  of 
Electronics  and  Control 


•  Internally  generated  single  pulses  and  recurrent  pulses  20  cycles  to 
20  KC 

•  External  synchronization  0  to  20  KC  from  almost  any  waveform 

•  Direct  reading  Recurrence  Rate  Meter,  20  cycles  to  20  KC 

•  Pulse  duration  continuously  variable  and  calibrated  from  0.1  to  $0 
u  seconds 

•  Rise  and  decay  times  less  than  0.03  seconds,  10%  to  90%  amplitude 

•  Position  continuously  variable  and  calibrated  from  50  u  seconds  ad¬ 
vanced  to  50  41  seconds  delayed  with  respect  to  synch  output  trigger 

•  Amplitude  1  to  100  volts  open  circuit,  positive  or  negative,  driving 
impedance  50  ohms 

•  Amplitude  control  isolated  from  un-terminated  DC  coupled  output  for 
maximum  flexibility 

•  Maximum  average  load  current  0.1  amperes  automatically  limited 


By  M.  G.  Young  ani>  H.  S.  Bueohe, 
both  at  the  University  of  Delaware. 
Harper  «f  Brothers  Publishers,  New 
York,  1952,  525  pages,  |6.00. 

This  text  is  for  an  introductory 
course  in  electronics  directed  to 
students  majoring  in  all  branches 
of  engineering.  The  broad  purpose 
of  the  book  is  reflected  in  such 
features  as  a  discussion  of  the  phe¬ 
nomena  in  an  ignitron  in  the  chap¬ 
ter  on  electron  theory,  nearly  a 
whole  chapter  on  the  thyratron, 
and  about  40  pages  (another  whole 
chapter)  on  mercury-pool  tubes,  in 
addition  to  the  usually  presented 
material.  The  first  half  of  the  book 
is  on  properties  of  electronic  de¬ 
vices — including  such  modern  ones 
as  nonlinear  resistors,  saturable- 
core  reactors  and  transistors;  the 
second  half  is  on  applications — 
amplifiers,  oscillators,  modulators, 
demodulators  and  rectifiers. 

The  treatment  is  straightforward 
description  augmented  by  diagrams 
and  illustrations.  Circuit  theory  is 
introduced  to  enable  the  book  to  be 
u.sed,  if  necessary,  without  a  previ¬ 
ous  course  on  electrical  funda¬ 
mentals.  Only  the  mathematics 
necessary  for  the  descriptions  is 
introduced,  mostly  algebra  and  dif¬ 
ferential  calculus. 

Electronic  techniques  have  pene¬ 
trated  many  fields.  In  describing 
dielectric  phenomena  and  derating 
of  capacitors  due  to  heating,  indus¬ 
trial  uses  of  dielectric  heating 
could  have  been  mentioned.  In  de¬ 
scribing  mutual  coupling  and  the 
operation  of  transformers,  the  de¬ 
sign  of  applicators  for  induction 
heating  could  have  been  presented 
as  an  example.  The  use  of  the  mag¬ 
netron  for  r-f  heating,  such  as  in 
special  food  cookers,  might  have 
been  mentioned. 

Many  uses  for  the  techniques 
described  in  the  text  are  brought 


MANUFACTUSERS  OF  ELECTRONIC  INSTRUMENTS  AND  PRODUCTION  TEST  EQUIPMENT 


MODEL 

PC-100R 


•  Paired  pulses  5  lo  5000  microseconds  interval,  50  cycles  to  5  Kc.  recur¬ 
rence  rate  with  meter  indication 

•  Width  1  microsecond,  rise  and  decay  times  0.1  microsecond,  amplitudes 
0-75  volts  open  circuit,  220  ohm  internal  impedance 

•  Polarities  and  amplitudes  independently  controlled,  separate  or  mixed 
outputs 

•  Sync  internal  or  from  external  positive  10  volt  trigger 

•  Positive  50  volt  sync  output  trigger  coincident  with  fixed  pulse,  220 
ohm  internal  impedance 

•  Time  markers  1,  10  or  100  microseconds;  negative  pulses  0  to  10  volts, 
220  ohms  internal  impedance 

•  Amplitude  calibration  60  cycle  square  wave,  0.1  to  100  volts  in  steps 

•  Model  PC- 100  cabinet  mounted,  PC-IOOR  relay  rack  panel  mounted 

Incorporates  design  of 
HAZELTINE  ELECTRONICS  CORP. 

Model  1456  Senior  Pulser 


MANUFACTURERS  OF  ELECTRONIC  INSTRUMENTS  AND  PR(»UCTION  TEST  EQUIPMENT 
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IMETALLURGISTSI 


BASE,  RARE  AND  PRECIOUS 
METALS  AND  ALLOYS 

SMALL  UNITS 
SMALL  SIZES 
CLOSE  TOLERANCES 
Nickel  alloy,  filament  wire  and 
ribbon:  flat,  grooved,  crowned. 
Grid  wire  electroplated. 

Alloys  for  highly  engineered  ap¬ 
plications,  bare  or  enamelled. 


Further  detaih  upon  request 


SECON 


METALS  CORPORATION 

228  East  4Sth  Street.  New  York  17.  N.  Y. 
Murray  Hill  7-1594 


Hundreds  of  standard 

JONES 

TERMINAL  PANELS 

Complete  equipment  for 

^  SPECIALS 


Sond  your 
tpodficaliont 
for  prompt 
—  quotation  — 


Several  pages  of  Jones 
Cotolog  No.  17  illustrate 
standard  and  special 
panels  we  are  constantly 
producing.  Latest  spe- 
ciol  equipment  enobles 
us  promptly  to  produce 
practically  any  panel  rt- 
quired.  Send  print  or 
description  for  prices, 
without  obligation.  Hun¬ 
dreds  of  stondard  ter¬ 
minal  strips  also  listed. 
Send  for  Cotolog  with 
engineering  drawings 
doto. 

JONES  MEANS 
Proven  QUALITY 


Howaid  B.  Jones  Division 


-with  the  new  HEXACON 

FEATHERWEIGHT 

MODEL  30H 


So  light  its  weight  is  hardly  no¬ 
ticeable,  but  more  powerful  than 
its  wattage  rating  indicates.  Hat¬ 
chet  design  makes  it  more  com¬ 
fortable  and  practical  to  use  than 
a  soldering  pencil.  No  transformer 
required. 

HEXACON 
ELECTRIC  CO. 

IJO  WEST  CLAY  AVI., 
tOSELlE  PARK.  N.  J. 


WEIGHT-S</S  OUNCES  HESS  CORDI; 
WAnS-40  OR  60;  TIP  DIA.-BOTH 
<A"  AND  V«"  TIPS  FURNISHED  WITH 
EACH  IRON;  PRICE- 

Write  today  for  catalog  describing 
the  complete  line  of  screw  tip,  plug 
tip  and  hatchet  irons. 


FOR  THOSE  TIGHT  SPECIFICATIONS 


icaiaiuna 


EVERY  DESIRABLE 
CHARACTERISTIC 


SmollDtt  la  tiM. 

S«alDd  la  SilicoaD. 

100%  lmp«npioui  to  aoUturD  oad  toll  tproy. 
CeaplDtD  wDldDd  eoastruetioa  from  tDmlaol  to 
tDraimol. 

TDrapDrotarD  coDifIcfDDt  0.00003  p«r  C. 

RoaqDt  from  .0$  Oham  to  55JNW  Ohatoe  dopoad- 
Inq  oa  typo. 

ToUmaco  .1%.  1%,  t%.  oad  5%. 

RH  TypoE — SUicoao  — olod  la  a  dta  coDt.  block 
onodliiod  rodiotor  ftaaod  bottiiao  oad  OMuato 
oa  •ab'poaol  for  moxlmam  hoot  dlMlpotioa. 
Prompt  DoUoory. 

Lot  tto  quota  oa  your  tmmodioto  aoodo. 

PhoaOy  wiro  or  vrito  Goorfo  Rbk 
TolopHono  213P— UOO  Utti  Stroot 
For  brfco  4  Doitvorv 
(W«  alM  MOiiyfMtvro  Ewnwltto  BOfEtw  r«lft«r«) 


Typ«RS.E 
Type  Ra4S 


TyM  RO40 


DALOHM 

MINIATURE  PRECISION 
RESISTORS 


MANUFACTURED  IN 
ACCORDANCE  TO 
JAN-R-26A  Specificatvons 
Charocteristk  G' 

Columbus, 


DALE  PRODUCTS,  INC. 
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out  in  the  problems  (with  an¬ 
swers);  the  authors  have  recognized 
the  commercial  importance  of  the 
subject  by  referring  to  trade  litera¬ 
ture  as  well  as  to  the  more  esoteric 
literature  usually  used  for  refer¬ 
ences.  Thus  the  book  constitutes  a 
current  resume  of  the  art  for  non¬ 
electronic  engineers  who  find  these 
techniques  entering  their  special 
fields. — F.  H.  Rockett,  Airborne 
I netruments  Lahnratoru,  Mmenla, 
Neu'  York. 


You  Get  TOPS 
In  Transformer  Performance 

when  built  by  NOTHELFER 


The  larga  Itansforaft  in  111* 
picture  is  300  KVA.  3  phos*. 
S50V/43V.  BO  cyci*.  Tb» 
smalt  oa*  is  J)I  KVA,  1  pbasa. 
440V/SV. 


0**t  28  years  experience  in 
the  manuiachir*  oi  specials 
at  cost  that  compares  ioTOt- 
ably  with  standard  types. 
Built-in  quality  proved  by 
years  oi  actual  use. 


Application  of  the  Electronic 
Valve  in  Radio  Receivers 
and  Amplifiers 


From  10  VA  to  300  KVA 
Dry-Type  only.  Both  open 
and  encased.  1,  2  and  3 
phase.  IS  to  400  cycles. 


By  Dr.  B.  G.  Dammers,  J.  Haantjes, 
J.  Otte,  and  H.  Van  Suchtelen. 

Book  V,  Philips’  Technical  Library, 
distributed  in  the  US.A.  and  Canada 
by  Elsevier  Press  Inc.,  402  Lovett 
Boulevard,  Houston  6,  Texas,  450 
pages,  $7.75,  1951. 

This  book  is  intended  for  radio 
technicians,  engineers,  students  in 
technical  universities  and  all  who 
are  interested  in  radio  development. 
This  review  is  concerned  only  with 
Book  V  of  a  series  of  seven  books 
on  “Electronic  Valves”.  This 
volume  consists  of  Chapters  6,  7, 
and  8  of  “Application  of  the  Elec¬ 
tronic  Valve  in  Radio  Receivers  and 
Amplifiers.”  The  remaining  chap¬ 
ters  are  the  contents  of  books  IV 
and  VI. 

Chapter  6,  on  audio-frequency 
amplification,  covers  various  types 
of  voltage  amplifiers  and  phase  in¬ 
verters.  A  substantial  portion  of 
the  chapter  is  devoted  to  factors 
affecting  the  frequency  response. 
Another  section  considers  the  de¬ 
sign  of  a-f  transformers  In  some 
detail.  The  chapter  concludes  with 
a  discussion  of  nonlinear  distortion 
in  voltage  amplifiers. 

[  Chapter  7  is  devoted  to  power 
;  output  stages  in  audio  systems. 

Class  A,  Class  AB  and  Class  B  am- 
I  plifiers  are  analyzed  in  considerable 
,  detail.  Considerable  attention  is 
I  given  to  design  procedures  to  arrive 
I  at  optimum  operating  conditions  on 
j  a  theoretical  basis.  The  discussion 
;  is  profusely  illustrated  with  prac- 
!  tical  examples.  In  addition,  the 
j  chapter  contains  a  useful  section  on 
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WINDING  LABORATORIES 
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Klaeiroole  Aas’y 
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S3  Ctrtuit 
8Up  Ring 


EMBEDDING— POTTING— DIP  COATING 

for  transitlors,  windings,  slip  rings, 
rndomes.  assemblies,  etc. 


HERMETIC  SEALING :  maximum  resist* 
Unce  to  moisture,  fungus,  heat. 


STABILIZED  ELECTRICAL  PROPERTIES 


SHOCK  PROOF  ASSEMBLIES 


WIDE  VARIETY  OF  PLASTICS: 

predetermined  electrical,  thermal,  physical 
and  optical  characteristics. 
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MOLYBDENUM 
TUNGSTEN 
TANTALUM 
FORMED  PIECES 


Vmmr  Smrriml 
Biftmia  atmlled 
tm  Tkim  SIxfs  A 
Clmme  Tmlrrumerx 


From  2  to  75  Meters 

Tested  and  proven  Antennas 
for  the  \  Va,  2,  6,  10,  11,  up  to 
75-meter  mobile  installations 
— designed  to  increase  the 
signal  strength  and  yet  offer 
low-cost  equipment  for  ama¬ 
teurs  and  Civil  Defense 
Corps. 

Send  tot  speciai  BnJJetio  and  price*. 


PREMAX  PRODUCTS 

DIVISION  CHISHOLM  IIYDCII  CO  ISC 


5201  Ifighland  At*.  Niagara  Fall*.  N.  Y. 


H.  CROSS  CO. 

15  BEEKMAN  ST..  N.  Y.  38,  N.  Y. 
worth  2-2044  and  COrtlandt  7-0470 
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Precision 

Wire  Wound  Resistors 

RFC  Resistors  ore  high  quality  units  designed  to  meet  the  most  stringent  require¬ 
ments.  They  ore  widely  used  in  large  quantities  by  laboratories,  instrument 
monutocturers,  ond  the  Armed  Forces  and  their  suppliers.  Sizes  available  are  hi 
accordance  with  MN-R-93,  RB10  to  RB14  ond  RBS1.  Terminals  may  be  wire 
leads  if  required.  Resistance  tolerance  to  0.02%  is  ovoilable.  All  resistors  ore 
treated  against  humidity  and  fungus  growth. 

Write  todoy  for  catalog. 

Also  monufocturers  of  High  Voltoge  Resistors,  High  Megohm  Resistors  and 
High  Frequency  Resistors. 

FDC  RESISTANCE  PRODUCTS  CO. 

ri«  ItACE  STREET  •  HARRISBURG  2.  RA. 
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the  comparison  of  different  types 
of  operation  for  triodes  and  pen¬ 
todes.  A  comprehensive  treatment 
of  the  theoretical  prediction  and 
measurement  of  harmonic  distor¬ 
tion  in  output  stages  is  provided. 

Chapter  8  reviews  the  various 
power  supply  design  practices 
which  are  found  in  radio  receivers. 
The  material  includes  the  design 
of  filament  supplies,  rectifier  cir¬ 
cuits  and  circuits  fur  regulating 
anode  supply  voltage. 

The  book  includes  within  one 
volume  information  which  has  been 
pretty  well  scattered.  The  treat¬ 
ment  is  thorough  and  lucid.  The 
value  of  the  book  is  greatly  reduced 
by  an  inadequate  index.  Moreover, 
this  reviewer  believes  that  the  sub¬ 
ject  could  have  been  covered  in 
fewer  pages  with  no  loss  of  clarity 
and  important  material,  missing  in 
this  volume,  could  then  have  been 
included.  Thus,  the  Miller  Effect  is 
dismissed  by  a  three-line  footnote 
referring  the  reader  to  Kook  VI. 
The  subject  of  control  of  distortion 
and  fidelity  by  inverse  feedback  is 
also  mi.ssing,  although  there  ap¬ 
pears  to  be  a  paragraph  on  this  sub¬ 
ject  in  Book  VI  (not  yet  available  i . 
Not  a  word  could  be  found  about 
automatic  volume  expanders  and 
compressers.  Such  common  tech¬ 
niques  as  self-biasing  of  driver 
tubes  by  grid  rectification  on  sig¬ 
nal  peaks,  and  tone-compensated 
volume  controls  are  not  mentioned. 

The  symbols,  some  of  the 
language,  and  tube  types  follow 
European  practice;  however,  the 
American  engineer  will  have  little 
difficulty  in  adapting  himself. 

Book  V  is  a  useful  addition  to  a 
technical  library.  —  Charles  .T. 
Hir.sch.  Chief  Evtjineer,  Rexearrh 
Dii'isinn.  Hazeltine  Cnrp. 


•  STANDARD  POR  SO  YIARS... 

THI  RIST  IN  THE  INDUSTRY 

Heavy  duty  phenolic  sockets  with  high  cur¬ 
rent  wiping  action  contacts  ...  for  indus¬ 
trial,  transmitter  and  test  applications. 
Rugged.  Years  of  tube  insertions  and  with¬ 
drawals  do  not  impair  contact  effectiveness. 
Black  phenolic  is  standard,  low  loss  phenolic 
or  alkyd  on  order. 

R«ml*r  Company  Ltd.  3101  Rryant  St.  Son  Francltto  10,  CoHf. 


PIONEERS  IN  ElECTRONICS  AND  PLASTICS 


Withstand  any  omount  of  thermal  shock 
without  crocking.  Proven  superior  to  car¬ 
bon  or  metal  brazing  fixtures  in  positioning 
vocuum  tube  components  for  funace  brazing. 

#  Non  reoctive  with  ony  metals 

#  Retain  shape  ot  high  temperatures 

#  Cleon  .  .  .  will  not  rub  off  on  hands 
and  work  pieces 

#  Permanent  ...  do  not  reoct  with  oir 
or  reducing  gases 


Television  Servieinp 

By  Matthew  Mandl.  The  Macmillan 
Co.,  New  York,  1952,  i21  pagee,  fS.SO. 

Predicated  on  a  practical  knowl¬ 
edge  of  radio  circuits  and  test 
equipment,  this  volume  pre.sents 
television  receiver  fundamentals 
(41  pages)  and  troubleshooting 
procedures  for  the  eight  major  sec¬ 
tions  of  a  tv  receiver  (239  pages). 
Remaining  chapters  round  out  the 


Available  in  stock  forms  of  boots  or  slabs.  Speciol  1 
shapes  made  to  your  individual  specifications.  ' 

WESTERN  (k)LD  &  PLATINUM  WORKS 

i  589  BRYANT  ST.  •  SAN  FRANCISCO,  CALIF 


DETAILS 
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FREE! 

1  100-PACE 
GENERAL 
CATALOG! 


COMPLETE 

STOCKS 

•#  300 


briwf  yM 
Ml  Hm 

INOUSTRY^ 


imlwdiiig  JAN  EQUIPMENT 


ThU  PALUORKN  TABLE  li  ■MAfctloo4l  la 


POWER  SUPPLIES 


•  INPUT:  105  to  125  VAC, 

50^  cy 

•  OUTPUT  #  1 1  200  to  325 

VDC  at  300  fflo  regulated 

•  OUTPUT  #2:  6.3  Volts  AC 

CT  ot  5A  unregulated 

•  OUTPUT  #3:  6.3  Volts  AC 

CT  at  5A  unregulated 

•  RIPPLE  OUTPUT:  Less  than 

10  millivolts  rms 
For  »mpt«t«  InfermetiM  write 
ter  Bvlittie  E 


STANOAK 

lACK 

MOUNTmO 

e«MS  sm 

ieH“m  It” 


mm 


mniES  lid  HODEIS 

A  r»ol  inoAty  Mvvf  for  indgtiry. 

by  tli«  •xp«ri«fK«  of  ond 
oi>ctro«k  modiintf  radio,  oloctrkol 
«id  iiittrvmofit  mcinvfocturors. 

The  Green  Engraver  tips  out  prtoi* 
•loo  work  on  rneui.  plastics,  wood,  gltoo, 
bard  rubber,  etc.  .  .  .  engraves  panels. 
Aame  plates,  scales,  dials,  molds,  lenses, 
bMtrumeats,  instruction  plates,  directional 
•Igns  ...  by  simple  tracing.  Routing, 

E filing  and  three  dimensional  modeling 
icate  its  versatility.  Electronic  etch* 
lag  attachment  available. 

Specify  the  Green  Engraver  for  the  best 
4n  low  cost  performance. 

Special  attachments  and  engineerind 
service  available  for  production  work. 

FREE  —  FsiCUpacked  {older 
yours  upon  request. 


TTiCRAVINC 

hAARKlNTT 


YouMI  SAVE  MONEY  in  Your  SHOP  With 


iiia^ 


Tbt  Only  Table  Havin{  Rotary  Feed 
Combined  with  DUAL  CROSS  FEEDS! 


and  performaoee.  Juat  wbat  ahopa  need  for  aoeurate.  pro- 
claloQ  work.  You  can  rout  atralent  or  eurred.  rabbet,  drill, 
eand  or  mortlee.  Do  hundreda  of  Joba  aa  mllUns  alou.  srootea, 
keywaye.  aquaree.  bexaeona.  currea.  flau.  doratalla.  IndaxlDi 
and  layins  out  work. 

Dealgned  for  uee  on  Drill  l^raaa  or  IfHUng  Ida* 
ehlne.  it  handles  all  tjrpaa  of  metal  and  woodwork* 

aoperailofu  and  makes  your  drill  preaa  a  vertical 
Ins  macblne.  Precldoo  built.  It  permlia  close 
tolaraoceH.  Itotary  Peed  la  calibrated  In  decrees. 

Cross  Feeds  In  tbousandthv.  Cross  slides  and 
fseds  are  SVfc*  each  side  of  renter— 4^'  overall 
Adjustable  kIIh  um  croes  slidae— 4  to  1  worm  and 


sear  ratio  in  rotary  feed.  4  Holt  slot*— S  lock  No.  83  ROTARY  TABLE  OnlyVCA.S 

ecrews.  e#"T 


BASE 

KEVWAy 

•  f/r; _ 

imn>,  ••  ahm 


t  Rat.rv  FaaJ . t,  1  / 1  iW,. 


363  Pufnam  Av*.,  Cambridg*.  Mom. 


^  QUICK,  ACCURATE  Setups— End  Delays— Spoilase 
only  $8.75  With  tbls  An{lt  VISS 

W  ^  fkUn  Alt  TOUT  dlflleult  uiat«  Jotal  End  mak«  shift  iMthods.  dslAj, 

$3.00  nn<i  spollace  with  tbla  famoua  PALMOREN  A.VQLE  VIBE.  Ideal 
for  DrllUns.  IBlUns,  Grinding,  Filing.  Fitting,  Marking  and  hun- 
dreds  of  Jona  reqxtlrlng  speed  and  aecurary  of  anglce  on  macblne  or 
bench.  Set  at  any  angle  up  to  90  degree ^  and  lork— It'a  ready  for 
uae.  Accurately  graduated,  every  part  of  vise  le  accurately  ma 
chined.  Jawa  of  steel  S^  wide.  1  Plain.  1  Grooved  for  bolding 
round  pieces.  Auxiliary  Dasss  ftw  machine  or  bench  use.  Bwliel 
‘'ll"  Base  shown  $3.00  Extra.  Order  NOWI  Todayl 

Wrfta  for  Circufor 

CHICAGO  TOOL  and  cHQINEERING  CO. 

No.  000  Vi,c  Mounted  ***'*■  ot  PALMGRfN  PRODUCTS  Since  1918 
on  SWIVEL  "M"  BASE  8380  South  Chicago  Avenue  Chicago  17,  III. 


ELECTRONICALLY  REGULATED 

LABORATORY 


MAKE  IT 

ARROW! 

Single  Source 
INDUSTRIAL 
ELECTRONICS 
SUPPLIER 


Pvrgbaalag 

Agaatsl  Chlaf 
iaflaaani 

WrHa  faeloy  on 
your  compony 
lottorhood  for 
your  copy  of 
our  gigonlie 


Svppihrt  for 


aiSIARCH  •  PRODUCTION 
DiVIlOeMiNT  •  PROCeSSINO 
CONTROL  cmd  NUUNTeNANCf 


rCOMPSTfNT 
TiCHNICAL 
STAFF - 
L  AT  YOUR 
\  SiRVICI  j 


FerPAST  SIRVICi  •  Tolotyp*.  NYI-472  - - 

WMtorn  Umom;  WUX-N.Y.  •  Cable:  "AROLSCTRO-N.Y." 


ARROW/^. 
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ELECTRONICS  — Septemher,  1952 


ASSEMBLING 
"IMPROVED” 
COMPOSITE  WIRE 


(coAtiniMtf) 


NEW  BOOKS 


coverage  with  chapters  on  projec¬ 
tion  television,  uhf  servicing  fac¬ 
tors,  servicing  of  now-obsolete  CBS 
color  television  receivers,  and  use  of 
oscilloscopes,  sweep  generators  and 
marker  generators  and  calibrators. 

In  a  held  that  is  expanding  as 
fast  as  television,  no  book  can  pos¬ 
sibly  be  up-to-date  as  of  the  day  of 
publication,  because  of  today’s  un¬ 
seeming  delay  of  six  to  twelve 
months  between  receipt  of  a  tech¬ 
nical  manuscript  by  a  publisher  and 
delivery  of  the  finished  book.  Like¬ 
wise,  because  of  the  complexity  of 
the  subject,  no  book  can  give  com¬ 
plete  coverage  of  even  a  particular 
branch  of  television  such  as  servic¬ 
ing  yet  still  remain  a  size  that  can 
comfortably  be  held  in  hand  and 
marketed  at  a  reasonable  price. 

In  this  instance,  the  author  has 
done  a  highly  commendable  job  on 
the  topics  selected  for  inclusion,  by 
writing  with  conciseness  and  clar¬ 
ity.  The  publisher  also  deserves 
credit  for  pricing  the  book  at  1.3 
cents  per  page  in  times  when  other 
publishers  in  the  technical  field  are 
hitting  close  to  and  even  over  the 
2-cent  mark. — ^J.  m. 


SEaiON 


•  Oie  IQUIPMINT  DIVISION 

THE  GEORGE  W.  BORG  CORPORATMON 

-  JANISVILLI  •  WISCONSIN 


General  Network  Analysis 

By  Wilbur  R.  LePage  and  Samuel 
Seely.  McGraw-Hill  Book  Co.,  Ine., 
Hew  York,  1952,  l«f  Edition,  505 
paget  and  trtdex,  |8.00. 

In  many  ways  this  is  a  remarkably 
good  book.  Here  in  five  hundred 
odd  pages  is  developed  in  ordered 
array  an  introduction  to  modern 
network  analysis.  Starting  with  a 
discussion  of  the  complex  number 
representation  of  sinusoidal  func¬ 
tions  and  Kirchhoff’s  Laws,  the 
book  proceeds  to  develop  equations 
for  all  the  basic  circuit  combina¬ 
tions.  The  principle  of  duality  is 
early  introduced  and  continuously 
stressed;  both  loop  and  junction 
analysis  are  fully  developed,  using 
determinant  theory.  Generalized 
network  theorems  and  a  thorough 
discussion  of  magnetic  coupling 
follow. 

With  'the  introduction  of  gener¬ 
alized  four-terminal  networks  the 
concepts  and  properties  of  matrices 
are  introduced.  At  this  point  the 
first  hint  of  advanced  analysis  is 
given  in  the  form  of  a  study  of  the 
general  properties  of  the  network 


Improved’s  highly  skilled  craftsmen  working  with  the  most  modern  of 
precision  equipment  are  able  to  provide  composite  wire,  sheet  or  tubing 
stock  for  numerous  industrial  applications.  This  process  affords  an  opportu¬ 
nity,  to  save  on  precious  or  critical  metals ...  to  have  gold,  silver,  or  your  crit¬ 
ical  metal  only  where  you  need  it.  Improved's  composite  wire  has  an  outer 
shell  all  precious,  a  core  of  base  metal  you've  specified.  For  economy  of  crit¬ 
ical  metal  supplies  . . .  for  strength  of  materials  . . .  for  durability  and  savings, 
_  insist  on  "IMPROVED”  composite  wire ...  it  has  in- 

numerable  applications.  Your  inquiries  are  invited. 


The  Home  of  IMPROVED  Service 
Rhode  Island's  largest  manufacturer 
of  Laminated  Metals. 


The  IMPROVED  SEAMLESS  WIRE  COMPANY 

IMCOW^OIVATCQ  IMS 

775  Eddy  Street,  Providence  5,  Rhode  Island 
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Microdiot  it  compottd  of  two  coficofi* 
tricoHy  Mounted  dioii  ,  .  .  one  for 
counlmi  incrementt  of  eoch  tom  ond 
tKe  other  for  countinf  lumt.  The  in* 
crewenlal  dtol  hoi  100  equol  divitient 
and  it  ottached  rifidly  to  the  theft  lo 
there  it  no  bockloih.  Thus  the  eonloct 
poi«l>on  It  indieoted  to  on  indexed 
occurocy  of  1  port  in  1000  Rototion 
it  conlinuoui  in  either  direction.  There 
ore  no  ttopt  on  the  Microdiol  attembfy 


COMPACT...  Microdiot  hot 
O.D.  01  Micropet  .  .  requiret  ne 
ponel  tpoce. 


CLIAR  RIADINO  ...  Forced  fott- 
reodmi  letti  thewed  only  1/tOth  ot 
many  errort  with  Microdiol  open  win¬ 
dow  ot  with  next  moft  lejible  dioi. 
Turn  counter  diilinfuithei  between  0 
ond  10  turn  reodinfi.  ond  occeleretet 
to  ovoid  coniuiion  on  reodinft  neor 
intefrol  twrnt.  Precite  reodinft  ore 
mode  from  lorfer  diol  with  moiimuni 
teporotion  of  froduotiont  ortd  wide 
onfle  vitibiMy 


CONVINIINT.  .  .  delivered  com¬ 
pletely  otiembled  with  diolt  tyn- 
chronited  Eoiily  mounted  in  o  few 
tecondi  AM  diolt  moy  be  locked. 


MICRODIAL 


StM  - - 

KUCTROMna  TETROOC 

fb#  StOO  it  •  low  loimtd  I 
ywir.  eobimliilmtvro  telrodo  i  a 

ioelfiiod  ‘  Ja 

oloc^ototf  q^^lcotloMt.  Am 

TWp  ttvolopp  bM  boom  epq- 

•lid  Ibo  omleeioR  boe  boom 

•iibUlsod  for  DC  oinpIMor  ^ 

qppllwtlp»e. 

CHAR  ACTIRISTICt 


Tfonecomdoctoiic* . . . IS^mboe 

Plolo  Coeroot  .  12 

Accolorotor  OHd  CirTpid . -  200  M« 

Control  Grid  Curront . 3  s  10*^  omp 

5886  Pdnlodo  ElecffromdUr 

Tbit  Mbnilfiioturo  oloctroiiiotor  1^1 

pwttodo  bat  vory  low  tHomont  cur*  ^*8 

rofit  ond  bigb  otnltsioii  stability.  Bbl 

Its  stmctiiro  b  dotfonod  to  roduco  y  1  ' 

wtlcropbo tiles,  an  Improyomont  of  VTi  . 

prltno  liffiportanco  In  portoblo  W  I 

•qalpniont.  Tbo  tvbo  bos  •  bipb 
ratio  of  transcondaetonco  to  con*  (yNUi 
trol  arid  current,  o  foataro  wbicb  Siwr^ 
makos  It  ospoclolly  vsofvl  In  1 1  | 
slfiflo  stop#  circuits  In  portoblo  |  Hj 
•quipinont.  I  iKl!.. 

C  H  A  A  A  C  T  E  R  I  S  T  I C  S 

Filoniont  Voltopo  . 1.2$  y 

Fllomont  Curront . 10  mo 

MAXIMUM  RATINGS 

Fllomont  Voltopo . I.SS  y 

Plato  Voltopo . 4$  y 

Avoropo  Cotbodo  Curront . $00  pa 

TYPICAL  OPERATION  (PENTODE) 

Plot#  Voltopo  . «^12  V 

Accelerator  Grid  Voltope  +4.$  y 

Control  Grid  Voltope  —2.0  y 

Plate  Current . 4  pa 

Centre!  Grid  Current  . lx  10  ~  ^  omp 

Tronsconductonce . 14  pmbca 

HI-MEG  RESISTORS 

Victoreen's  Hi-Meg  Resistors  bove  been  developed 
tor  use  where  stobnity,  occurocy,  ond  high  humidity 
operotion  ore  ot  prime  consideration.  The  resistor 
element  is  vocuum  seoled  in  o  gloss  envelope.  The 
gloss  hos  been  treoted  with  o  silicone  vornish 
to  increosc  the  leokoge  resistonce  and  the  resistor 
hos  been  oged  to  prevent  drift. 


There  Is  Always  One  Leader  In  Every  Field 


Leads  In  the  Field  of 


TRANSILLUMINATED  PLASTIC  LIGHTING  PLATES 


NEW  YORK  —  19  Roilreed  Ave.,  New  Rochelle  (Home  Office) 

TEXAS  -  Box  4114  Stotien  A,  Dolkn  CALIFORNIA  -  IIOSS  Cumptfoe  Sf.,  N.  Hollywood 

OHIO  —  2001  Moiden  lone,  Springfield  CANADA  —  313  Montreol  Trust  Bldg.,  47  Yonge  St.,  Toronto 

DEMONSTRATION  PANEL  MIL-P-7788  (ANP-89)  Sent  on  Letterhead  Request 


CHARACTERISTICS 

Min.  Max. 

Resistonce  Range* .  10^  10'>obms 

Tolerance  tram  your  Specl* 

tiod  Resistance* . 

Tolerance  tram  Lobelcd 

Resistance . —1  +1% 

Temperature  Ceeftlcient  — .1S%/*C  +.15%/*C 

Voltope  Coettkient** .  — .03%/v 

*  Hipber  resistonce  or  closer  tolerances  ore 
ovolloble  on  spociol  request. 

**  Up  to  10'°  obms;  .04%/v  up  to  10'>  ohms. 
OPERATING  CONDITIONS 
Min.  Mox. 

Temperoture  .  —40  IlC’C 

Veltepe  . 0001  lOOOv 

Reletke  Humidity .  0  100% 

^  SmER  COMPONENTS 
MAKE 

BETTER  INSTRUMENTS 


Ad.wlUaa  niM  ooiM  —  to  d*  a  ca«pl.t.  adv 
lab  yaa  aaad  Ika  iovMt  aUact  al  bath^Di^ay 
data*  oad  Diract  Mail. 

Diaploy  AdntVmtmg  kaapa  yaw  aoaia  bMi 
public  emd  builda  pcaallga. 

Ditact  Moil  .upplamaBl*  yaw  Dbplay  Adw 
h  pia-poiala  y  our  mouoapo  ci^l  le  tee  esocull 
weal  le  reecb-tbe  peroee  wm  beys  or  lolliseg 
purchoseg* 

Aok  for  mere  detett  taloraiatlea  today.  Ye 
guiprieed  at  lb#  lew  eeeraU  coat  mmd  ^  lei 
loctlTeaegg  ol  tbooe  bead-pMed  golectieag. 


McGraw-Hill  Publishing  Co.,  Inc 

3M  WaM  42ii<l  StrMt  N«w  Yotk  SB.  Maw  Ta 
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CONSTANT  RESISTANCE 
HIGH  POWER  RATING^ 

TERMALINE 

COAXIAL  LOAD  RESISTORS 


51.5  ohDis  DC  to  4000  inc-5  watts  to  2500  watts 


The  constant  resistance  (Low  VSWR)  of  the 
TERMALINE  resistor  make  it  the  ideal  dummy 
load  and  standard  resistor  at  UHF  and  VHP. 
Design  is  such  that  normal  reaaance  is  put  to 
work  producing  a  pure  resistance  over  an 
extremely  wide  frequency  range.  Acting  as  a 
"bottomless  pit**  for  RF  energy,  thousands  of 
TERMALINE  units  are  in  daily  use  with  high 
frequency  transmitters. 


SIX  MODELS  AVAILABLE 

Modwl  CoAf.  ^owtr  ttafing  Input  Connecfe# 


I  lO-SF 
1  80-SM 
iOA 


S  worn 
$  wottf 
20  watH 
50  wotts 
80  wotts 
500  watts 
2500  watts 


UG'23I/U 
UG-2II/U 
UG-23I/U 
UG-23I/U 
UG-23I/U 
Adaptor  to  fit  UG* 
2IB/U  suppliad. 


All  TERMALINE  units,  except  Model  82C.  arc 
self-cooled  and  require  no  auxiliary  power. 
Substantial  quantity  discounts. 


LITERATURE  UPON  REQUEST 


Sii.  JH"  «  V  dio. 

Very  fcondy  in  lob  and  production  tost. 
At  signal  gonerotor  Uvats  ond  below  $ 
wotts.  this  is  the  last  word  for  low  VSWR. 


MODEL  R0*A  4*t4*ir 


ELECTRONIC  CORP. 


1800  {AST  SST"  ST. 

CLEVELAND  14, 
OHIO 

West  Coesf: 


TERMALINE 


COAXIAL  LINE 
INSTRUMENTS 


NKEIY  ENTERraiSIS 


In  line  with  our  speciolizalion  in 
wire  for  new  application!,  we  pro¬ 
duce  wire!  of  compo!ition  !uitoble 
for  the  manufacture  of  Tronii!tor!; 
including  GALLIUM  GOLD  ond 
ANTIMONY  GOLD.  The!e  alloy! 
hove  been  mode  to  fill  a  !pecific 
need  ari!ing  from  new  develop¬ 
ment!  in  thi!  field. 

Other  wire!  we  moke  regularly 
for  !imilar  application  ore 
PHOSPHOR  BRONZE,  bore  or 
electroplated,  ond  PLATINUM 
Alloy!  produced  to  meet  rigid 
!pecificationi  of  tentile  !trength, 
!ize  ond  !traightne!!. 


SIGMUND  COHN  CORP. 

12)  SOUTH  COLUMBUS  AVENUE  •  MOUNT  VERNON.  NEW  YOBK 


NEW  BOOKS 

solution  and  the  loci  of  the  complex 
response  functions  of  networks,  in- 
cludinfr  the  effect  of  the  locations  of 
pole.s  and  zeros  on  the  properties  of 
the  re.sponse  function.  The  concept 
of  a  generalized  complex  frequency 
is  here  introduced  and  discussed. 

The  development  then  returns  to 
an  elementary  study  of  resonant 
circuits  and  nondissipative  filters. 
Only  here  is  a  certain  amount  of 
synthesis  introduced,  giving  de.sign 
processes  for  constant-k,  m-derived, 
and  stagger-tuned  filters.  Poly¬ 
phase  systems  and  lines  with  dis¬ 
tributed  properties  are  also  covered 
in  an  adequate  but  routine  fashion. 
Thus,  the  first  340  pages  of  the 
book,  with  the  possible  exception  of 
Chapter  6,  might  perhaps  constitute 
a  senior  year  course  in  alternating 
current  circuit  theory. 

The  rest  of  the  book  is  given  over 
to  the  first  steps  of  modern  analysis 
theory.  A  thorough  di.scussion  of 
impedance  and  admittance  charts  is 
given,  with  examples  involving 
double-stub  tuners  and  standing 
wave  measurements.  A  chapter  on 
the  use  of  the  Fourier  Series  fol¬ 
lows.  The  last  three  chapters  dis¬ 
cuss  transients  in  linear  systems 
from  the  standpoint  of  the  clEissical 
analysis  of  the  differential  equa¬ 
tions,  the  Fourier  integral  and 
lastly  by  the  use  of  operational  cal¬ 
culus.  These  145  pages,  with  Ap¬ 
pendices  A  and  B,  might  well  com¬ 
prise  the  beginning  of  a  course  for 
i  first  year  graduate  students, 
i  The  various  developments  are 
clearly  stated  and  illustrated.  In 
fact,  in  general,  they  are  a  mite  too 
elaborately  drawn  out  for  the  type 
of  material  and  supposed  stage  of 
sophistication  of  the  students  in- 
!  volved.  The  examples  are  divided 
I  into  a  routine  practice  group,  and 
j  a  group  designed  to  stretch  the 
imagination  of  the  reader.  In  par- 
;  ticular,  it  is  pleasant  to  see  that 
the  .student  is  allowed  to  set  up  his 
own  equations  from  the  physics  of 
the  problem  as  well  as  to  solve  them. 
Each  new  analysis  tool  is  thor¬ 
oughly  studied  and  tested  as  it  is 
introduced. 

The  typography  is  excellent  and 
errors  almost  nonexistent. 

What  then  could  be  wanting? 
There  are  a  few  minor  flaws  in  ex¬ 
pression  or  in  particular  stages  of 
developments,  mostly  not  worth 
mentioning.  One  which  was  mildly 
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Make  Miniature 
Transformers? 
Meter  Movements? 
Relay  Coils? 


i 


Above  transformer  is  Mound  Mith 
23,000  ft.  of  our  No.  50  wire  weigh¬ 
ing  only  .07  lbs.  Have  trouble  get¬ 
ting  really  fine  wire?  U  rite  for 
price  list  of  our  full  line  highest 
quality  fine  enameled  magnet  and 
l.itz  wire.  Immediate  deli\ery  all 
sizes — l-f  to  52  (.(X)2"  to  .0008"). 

the  instrument 

WIRE  COMPANY 

156  Church  Street  •  Guilford,  Conn. 


Armor  Clad  Tips 

CUT 

SOLDERING 
COSTS 


Sheathed  in  a  special  protective  metal,  Stanley  Armor 
Clad  Tips  never  lose  their  shape.  There’s  no  time  lost 
resharpenine  tips,  production  soldering  moves  “non 
stop”.  And  many  industrial  users  report  Armor  Clad 
Tips  last  from  3  to  10  times  longer  than  ordinary  all- 
copper  tips.  Made  in  a  variety  of  shapes  and  sizes, 
screw  and  plug-in  types,  for  all  standard  make  irons. 
See  your  distributor. 

FREEI 

New  illustratsd  foldsr  on  Stanley 
Soldering  Irons  and  Armor  Clod  Tips. 

STANLEY  TOOLS,  NEW  BRITAIN.  CONN. 

THE  TOOL  SOX  OF  THE  WORLD 

[STANLEY] 

Ug.  U.S.  OH. 

HARDWAIC  •  TOOLS  •  ELECTRIC  TOOLS  •  STEEL  STRAPPING  •  STEEL 


instrument 
housings 

pAMELS«CHASSjS 


MECHANICAL 
[i  t  ELECTRICAL 
/  ASSEMBLIES 


STAMPINGS, 
ALL  METALS 


A  complete  manufacturing  service; 
Fabricating,  Stomping,  Screw  Ma¬ 
chine  Work,  Assembling. 

Precision  work,  experienced  fabrica¬ 
tion,  dependable  service. 

SEND  SPECIFICATIONS  for  ESTIMATES! 


STAMFORD  METAL 

SPECIALTY  COMPANY 


427  West  Broadway,  New  York  12,  N.  T. 


for  Electronic  Applications 


The  high  quality  porcelain  insulators 
you  need  are  assured  by  Loutban’s  care¬ 
ful  workmanship  and  close  inspection. 
Louthan  specializes  in  Vitrified,  Refrac¬ 
tory,  and  low-loss  Steatite  porcelain  in¬ 
sulating  parts,  with  the  clean,  smooth 
surfaces,  the  good  mechanical  strength. 


the  specified  electrical  properties,  and 
the  dimensional  accuracy  your  applica¬ 
tions  demand. 

Louthan  production  facilities  are 
geared  for  volume  production  and 
prompt  deliveries.  Send  us  your  inquiries 
today. 


I  H.  B.  ZEIOER,  Ne«  Tadi  17,  N.  V. 


tXaUSIVf  REmtESENTATIVES: 
OLENN  OARNER  CO.,  Chic.*.  A  W. 


WM.  F.  HOEFER,  PmWMo,  CoHI. 


THE  LOUTHAN  MANUFACTURING  COMPANY 

A  Subiidiary  of  Harbison-Wo/irer  Refraclorits  Co. 

EAST  LIVERPOOL,  OHIO 
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wow- IMMEDIATE  DELIVERY 


on  stock  models  of 


(continued) 


NIW  BOOKS 


annoying  to  this  reviewer  was  a 
tendency  to  proliferate  new  techni¬ 
cal  words  at  the  slightest  excuse. 
Maybe  the  term  copedance  is  justi¬ 
fied  as  being  frequently  used,  but 
there  does  not  seem  to  be  the  slight¬ 
est  excuse  for  receptance.  The 
effort  to  remember  these  words  on 
the  occasions  of  their  infrequent 
use  is  surely  greater  than  the  effort 
required  to  pronounce  the  three  ex¬ 
tra  syllables  involved  in  the  use  of 
standard  terminology.  Such  specia¬ 
lized  vocabularies  and  notations  can 
in  the  limit  get  so  bad  as  to  prevent 
the  widespread  use  of  an  otherwise 
excellent  book.  Here  they  are 
merely  a  mild  irritant. 

The  real  fault  of  the  book,  how¬ 
ever,  is  that  it  isn’t  a  book,  in  the 
sense  of  being  an  integrated  entity. 
It  starts  at  one  point  and  ends  at 
another  point,  for  no  visible  reason. 
Even  the  authors  recognize  this; 
“It  is  realized,  of  course,  that  more 
material  is  contained  in  this  book 
than  can  be  covered  in  a  single 
course  of  the  usual  extent.  How¬ 
ever,  the  diversity  of  the  context 
makes  possible  a  choice  of  topics 
which  will  satisfy  a  wide  variety  of 
course  demands’’.  This  reviewer 
will  not  swallow  this  patent  attempt 
to  turn  a  fault  into  a  virtue.  It  is 
part  of  the  author’s  job  to  guide 
the  teacher  or  student  who  wishes 
to  use  his  book. 

While  this  is  a  real  fault  it  should 
not  be  allowed  to  obscure  the  point 
that  here  is  a  clear,  unified  intro¬ 
duction  to  modern  circuit  analysis. 
It  is  a  welcome  addition  to 
the  technical  literature. — Knox 
;  McIlwaine,  Hazeltine  Electronicti 
i  Corporation. 


The  demand  for  Helipot  Precision  Potentiometers  to  meet 
the  requirements  of  constantly  expanding  applications  in  the 
electronic  industry  has  been  so  great  that  our  production  simply 
couldn't  keep  up.  So  some  six  months  ago  we  stepped  up  our 
expansion  program  ...  doubled  our  plant  space -trained  addi¬ 
tional  personnel  in  our  precision  operations  — and  added  many 
new  machines  and  testing  facilities. 

Today.  Helipot  capacity  is  approximately  double  that  of 
only  six  months  ago  . . . 

VOLUME  PRODUCTION  ADVANCED  ENGINEERING 

^  W«  con  give  you  immodiote  d«-  ^  Our  engineoring  faciliti«t  hov* 

livery  on  most  stock  models  of  be«n  increased  so  that  we  con 

HELIPOT  single  and  multi-turn  more  promptly  solve  your  indi* 

potentiometers  when  ordered  in  viduol  potentiometer  engineering 

reosonable  quantities!  ,  problems, 

h  In  forge  quontities  of  stock  items,  k  Speciol  HELIPOTS  to  noeet  your 

we  con  moke  ropid  initiol  de*  engineering  specifkotions  con  olso 

liveries  or>d  maintain  volume  de-  be  monufoctured  — in  volume  — to 

livery  schedules.  meet  your  delivery  requirements. 

So  whatever  your  need  in  precision  potentiometers,  bring 
your  problem  to  Helipot  and  get  the  benefit  of  the  unequalled 
“know-how."  advanced  engineering  and  volume-production  facil¬ 
ities  of  the  largest  manufacturer  of  precision  potentiometers. 
Helipot's  objective  is  to  provide  for  you  the  same  flexibility  and 
efficiency  that  you  would  expect  from  a  division  of  your  own 
manufacturing  operations. 

Send  for  descriptive  literiture 
on  the  HELIPOT  potentiome¬ 
ters  now  in  production! 

rilLO  orricisi  Boiton.  N.w  . . . . — - - - - - - 

Cb>c*g«.  tt.  Lowift.  Lo*  0«IUt  antf  rort  My*rs.  In 

CsnMS:  €«*Mr  Ltd.,  Toronto  and  HalifOJt.  Inport  Aflonts:  ITpatftom  Co.,  Now  Verli  sg. 


THE  Helipot  CORPORATION 


Facts  you  should  know  about 

HEYCO  STRAIN  RELIEFS! 


THE  HEYMAN 
ORGANIZATION 
WITH  25  YEARS 
STAMPING 
EXPERIENCE 
1  Absorb  cord  pull,  ^AS  MODERN 

,„5S  CAMCITT 
FOR  OVER 
2,000,000 
FINISHED 
STAMPINGS 
PER  DAY. 

NSK  FOR  BUUETIN  33 


The  Nylon  Bushings  that  Anchor  cord  to  housing 


Insulate  wire  from 
housing 


The  Recording;  and 
Reproduction  of  Sound 


By  Oi.iVEai  Read.  Howard  TV.  Sams  & 
Co.,  Inc.,  Indianapolis,  Ind.,  Second 
Edition,  1952,  790  pages,  $7.95. 

Though  presented  as  a  second  edi¬ 
tion,  this  newest  audio  compendium 
contains  over  twice  as  many  pages 
as  the  original  volume  and  as  such 
rates  consideration  as  a  new  book. 
It  now  definitely  meets  the  author’s 
expressed  goal  of  covering,  in  a 
single  volume,  the  essential  require¬ 
ments  for  a  complete  understanding 
of  all  currently  employed  audio  sys¬ 
tems.  The  level  of  writing  ia  semi- 


BAM^LBSt  Sand  wir«  sizt  and  chassis  infonnotion— 
Try  HEYCOS  at  no  cost  to  you  —  today! 
made  in  All  SIZES  FOR  CLOCK  WIRE  TO  S-10/3  CABLE 
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MW'f 

WIRfyCORD 

and 

CABLE 


The  Runzel  iJib-  * 
oratory  Insures  I 
that  every  Inch  of 
Runsel  wire,  cord 
and  cable  ls| 
thoroughly  tested  before  shipping. 
Tour  wiring  needs  In  hook-up.  I 
lead-in.  shielded  wire  and  cords, 
speaker  cords  and  all  types  of  In¬ 
sulated  wire  products,  in  almost 
endless  variety  of  colors,  sizes  and 
speciflcatlons.  are  available  from 
this  centrally  located  plant. 


ENGRAVING  *  PROFILING 


RUNZEL 


CORD  &  WIRE  CO. 

4723  Montfoit  Avenue 
ChtcoQO  41.  Illii 


Electronic 

Engineers 

seniors 
and  jnniors 

Ootstonding  opportunities  for  Engi¬ 
neers  with  background  in  at  least  one 
of  the  following  fields: 

•  Wide  Band  Vidca  and  pulse 
circuitry. 

•  Television  Camera  Chain  and 
display  circuitry. 

•  Test  and  Measurement  Equip¬ 
ment  for  opplied  physics  de¬ 
velopments. 

Experience  should  include  design  on- 
olysis  and  development. 

Work  in  well  equipped  Manhattan 
laboratories  of  old  established  com¬ 
pany  on  fundomentol  research  and 
development  problems. 

Top  Compensation 

for  Qualifiod  Mon. 

Write  full  details,  including  salary  re¬ 
quirements,  to  Director  of  Research. 

Freed  Radio  Corporation 

200  Hudsan  Street 
New  York  City  13 


for  heavy  production 


with  the 


NEW  HERMES,  Inc 


13*19  University  Place.  New  York  3.  N.Y 


NEW  HERMES.  Inc.  13-19  University  Place,  N.Y.  3,  N  Y. 
In  Conodo:  359  St.  Jomes  St ,  Montreal 

World's  Largest  Manufacturer  of  Portobfe  fn9raving  Moctimes 


- A  TTENTION: 

RELAY  MANUFACTURERS 

Eliminote  (Hot  -  Spot) 
burnouts  of  your  coils. 

Use  Accurate  Asbestos 
Tubing  made  with  I 

Johns- Manville  Quinterra 
and  Quinorgo.  Sizes  ranging  from 
I.  D.  to  4"  I.  D. 


ACCURATE  PAPER  TUBE  COMPANY 


802  North  Poorio  Street 


Chicago  22.  Illiaoi* 
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HIGHER  QPAaORS 


with  Acme  designed 

TOROIDS 


Acme  precision  wound  toroids  are  designed 
to  meet  the  needs  of  many  engineering 
applications.  Acme's  extensive  experience  in 
producing  these  windings  for  the  manufac¬ 
ture  of  their  own  components  has  enabled 
the  Company  to  meet  a  greater  variety  of 
specifications  at  competitive  prices. 

All  Acme  standard  size  and  custom 
designed  toroids  provide  high  “Q"  factors. 
They  are  made  to  require  a  minimum  of 
space  without  sacrifice  of  performance.  Spe¬ 
cial  windings,  close  tolerances,  unusual  tem¬ 
perature  stability  can  be  supplied  as  required. 
All  sizes  are  available  cased  or  uncased. 


Write  for  complete  catalog  on  this  and 
other  Acme  standard  and  custom  designed 
electronic  products. 


300  NORTH  LAKE  AVENUE,  PASADENA  4,  CALIFORNIA 


r  RESISTANCE  ♦  CAPACITANCE  V- 
INDUCTANCE  ^ 

♦  Compact — 9"  x  1 1  ”  x  1 1 '  over-oil 
^  Exceptionally  accurate  ^  Wide 
ranges  ^  Convenient  operation  from 
.  battery,  or  AC  power  line  acces-  . 
sory  amplifier  ♦  Features 
exclusive  DEKADIAL  for 
gh  precision 
readings. 


Showiit  Mod«l  250-C.  Mony  lob* 
orotori«t  new  {natell  severoi  com* 
poet  Wee  Rridpet  for  fteKibility 
and  utility.  Write  te  foctery  for 
ceiH,  deteiU,  ond  on  onolysit  of 
yewr  needs.  No  eblieoiien. 


NEW  Boo::$ 


(continued) 


technical  or  nontechnical  wherever 
pos.sible,  to  empha.size  the  practical 
a.sjrect.s  of  audio. 

New  chapters  include:  Disc  Re¬ 
corders;  Microfzroove  Recording; 
Magnetic  Film  Recorders;  Loud¬ 
speakers  and  Enclo.“ures;  Attenua¬ 
tors  and  Mixers;  Preamp-Equaliz¬ 
ers;  Music  Systems;  PA  Sound  Sys¬ 
tems;  Acoustics;  Tuners;  Speech 
Input  Systems;  Record  Manufac¬ 
ture.  In  addition,  practically  all  of 
the  older  chapters  have  been  ex¬ 
panded  and  several  have  been 
broken  up  into  two  or  more  indi¬ 
vidual  chapters.  Material  on  mag¬ 
netic  recording  now  fills  over  100 
pages,  as  compared  to  HO  pages  in 
the  first  edition. 

For  anyone  interested  in  audio  as 
a  hobby  or  career,  this  new  edition 
is  es.sential  for  both  study  and  ref¬ 
erence.  Some  may  feel  that  a  chap¬ 
ter  or  two  on  troubleshooting,  re¬ 
pair  and  preventive  maintenance  of 
audio  equipment  should  have  been 
included  for  completeness,  but  that 
would  unnecessarily  increase  the 
size  and  cost  of  the  book  since  many 
practical  books  on  radio  servicing 
cover  basic  audio  amplifier  servic¬ 
ing.  The  greatly  enlarged  chapter 
on  Audio  Measurements  adequately 
presents  the  specialized  techniques 
for  checking  the  performance  of 
high-fidelity  equipment. — J.M. 


THUMBNAIL  REVIEWS 

F-M  SIMPLIFIED.  By  Milton  S.  River. 
D.  Van  Nostrand  Co.  Inc.,  New  York, 
2nd  edition.  45K  pastes.  $6.50.  Re> 
vised  and  enlarged  to  t»rinK  up  to  date  the 
explanations  of  the  construction  and 
operation  of  f-m  radio  receivers  and  trans¬ 
mitters.  Practical  and  detailed  trouhle- 
I  shooting  prcKvdures  are  included.  In¬ 
tended  more  ff)r  siiident.s,  technicians  and 
servicemen  than  f<»r  engineers. 

SKLLING  TO  INIH’STRY.  By  Bernard 
I^ester.  The  Industrial  Press.  148  I.«afa- 
yette  St.,  New  Yf^rk  13,  N.  Y..  1952.  255 
pages,  $3.50  Manual  of  practical  ideas 
and  suggestions  for  analyzing  and  Improv¬ 
ing  methfKls  used  by  engineers  for  selling 
technical  products  to  indu.strial  customers. 

20  BASIC  POINTS  FOR  TV  KKCEIVKK 
SERVICE.  By  A.  C.  W.  Saunders.  Paul 
H.  Wendel  Pui>.  Co..  Inc.,  Indianapolis. 
Ind.,  1952,  44  pages,  $1.00.  For  advanced 
television  technicians,  presenting  basic 
circuit  theory  that  can  expedite  tv  trouble¬ 
shooting.  A  good  review  for  Junior  engi¬ 
neers  engaged  in  design  of  television  or 
radar  equipment. 

MAKE  YOUR  BUSINE:SS  LETTERS 
MAKE  FTtlENDS.  By  James  F.  Bender, 
McGraw-Hill  Book  Co.,  New  York,  1952. 
250  pages,  $3.50.  Practical  rules,  examples 
of  effective  modern  business-getting  let¬ 
ters,  letter-dictating  tips,  and  progress- 
measuring  quizzes.  Golden  Rule  No.  3  * 
“Good  human  relationships  must  be  main¬ 
tained  In  your  own  business  circle  In  order 
to  give  your  letters  the  ring  of  friendli¬ 
ness.** 
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COmvF-«C6 

avenue 


UNION 


WRIT!  I-OR  NIW  RESISTOR 
HANDiOOK  -  Conlain» 
cpNipl*!*  doto  ond  rpcom* 
L  mtndpd  gpplicotions 
lor  roftistort  for  oivory 
purpOftO 


J 


Meoswrements  Corporcrtion 
MODEL  79-1 

PULSE  GENERATOR 

REPETITION  RATE:  60  lo  100,000 
pulstt  por  stcond. 

PULSE  WIDTH:  Conlinuowtiy  vorioblo 
from  0.5  lo  40  microtocondt. 

RISE  TIME:  ApproM.  0.25  microsocortdt. 

OUTPUT  VOLTAGE:  150  volU  (pook) 
postlivo. 

POWER  SUPPLY:  117  voHs,  50/60 
cyclot. 


MEASUREMENTS 

CORPORATION 

ONTON  A  NEW  JERSEY 


Ovtr  85%  of  fbt  torqut  wrenches 
used  in  industry  ore 


•  Permanently  Accurate 

•  Practically  Indestructible 

•  Faster— Easier  ta  use 

•  Automatic  Release 

•  All  Capacities 

in  ittih  ounces  .  inch 
pountii  .  .  .  foerpeunds 
(Alt  Sizes  from  O-AOOO 
It.  tbs.) 


■  '7  V  ^  CO 

"■'7-  -  '  •  - 


SnCIflcATlOHS 

TECHNITROL  Type  TE 

ANDMINIATURI 


_  _ _  NOW  YOU  CAN  SIMPLIFY 

ano  miniaturize  your 

CunentW  ava.lable  in  one  20  SHORT-PULSE  CIRCUITS 

‘o..w.n*  |- 

Operating  Range  -»  ‘  plated  arcuit.  or  asK  tor 

One  or  two  secondaries  maybe  provided,  either  sheets.  ^ 
mvcftingof  non-inverting. 


including  a  brief  outline  of  the  eontem^  ^ 
plated  circuit,  or  ash  for  our  ^ 

specification  sheets.  ^ 


LOOK  AT  THESE  PRICES! 

1  to  3  $7.50  gach 

4  to  10  6.35  goch 

11  to  100  5.85  ooch 

Wntt  ifs  for  quotations  for  quantitios 
ovor  100 


iECHI\ITROL 

ENGINEERING  COMPANY 
2/51  North  4th  Stroot.  Philodolphio  33.  Po 


IN-RESCO 

TYPE  IR 

WIRE  WOUND 

RESISTORS 


Tho  proctical.  low  coet  lolution  for 
cimiit  deetcners  stnvmg  for  the  sub* 
miniature  Type  IR  units  offer  preci* 
Sion  resistance  values  capable  of  re* 
taininf  stabibty  through  long  periods 
of  continuous  or  intermittent  service 
Type  IR  resistors  are  available  at 
prices  based  on  mass  production 
methods  of  manufacture  Wotmd  to  a 
tolerance  of  Xi%.  they  are  perma¬ 
nently  accurate  Conservative  ratings 
allow  ample  safety  margin  in  all 
clatees  of  service  Special  Bakefate 
forms  ehmiftate  shrinking,  swelling 
and  temperature  effects  IN  RES-CO 
moisture  and  fungus  proof  coating  of¬ 
fers  absolute  protection  against  cb- 
matic  extremes  Specify  IR  Type  re* 
sistors  for  all  appfacattons  where  pre- 
aston  performance  and  limited  space 
are  important  determining  factors 


INSTRUMENT 
RESISTORS  CO. 


AffllCATION  DfSICNlD  DfSISTOHS  fO»  flfCT«0(V/CS  AND  INilAUMlNl A1ION 
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SPECIALTY 

MASS  PRODUCTION 

PRECISION  FABRICATION 
OF  SHEET  METAL  PRODUCTS 
TO  YOUR  OWN  OR 


BACKTALK 


Feedback 


Dear  Sirs: 

I  AM  OBLIGED  to  Mr.  Lawrence 
Fleming  for  his  approval  (Elec¬ 
tronics,  May  1952,  p  366)  of  my 
vtvm,  and  sorry  he  is  grieved  that 
I  did  not  refer  to  his,  described  in 
your  April  1951  issue,  p  181.  This 
was  because  I  did  not  see  it,  and 
if  I  had,  it  would  not  have  occurred 
to  me  to  cite  it,  since  the  only  fea¬ 
ture  it  seems  to  have  in  common 
with  mine  is  the  use  of  two-stage 
feedback.  Voltmeters  using  this 
have  been  in  commercial  production 
in  Britain  for  some  years.  The 
analogy  between  the  absence  of  a 
reference  in  this  case,  and  the  sort 
of  thing  Wireless  World  has  in 
mind,  is  therefore  not  very  clear, 
nor  is  the  precise  significance  of 
Mr.  Fleming’s  summing-up. 

i  M.  G.  SCROGGIS 

Elutree  Laboratory 
1  Bromley,  Kent,  England 


COMPLETE  iacUitiai  luidcr  on*  rooi  lot 

quoUty  moM  production — Including  Heliarc  Bp  I 

welding,  baking  and  iiniahing.  WhUtlar 

and  Wi*d*nnann  aguipmant  ior  short  runs. 

Tool  and  di*  anginearing  and  designing. 

Complstely  conTeyarixed  iinishing  iaciliUas. 

Large  assortment  oi  stock  and  special  dies 

tor  the  radio,  television  and  electronic  g  ^ 

field.  Production  and  engineering  under  B  9 

the  direction  oi  a  competent  executive  who  ^  '  i 

has  had  over  37  years  experience  in  sheet  ^  ■ 

metal  fabrication  backed  up  by  a  sub-  B  ~  ’  '  f  S  " 

stantial  organisation  and  personnel  with  g  %  , 

Know-How.  B|^  % 

Chessn  Instrument  Housings  ~ 

Enclosures  Ponels — Boies  I 

Metal  Cabinets  Sample  Models  1 

Consoles  Woter  Tight  Boies 

Spare  Boies  to 

For  i^^HBBIBBII^IIHH^B 

Expert  Design  Consultation  on  your  sheet  metal  requirsmenis 

QUOTATIONS  CHEERFULLY  GIVEN  UPON  REQUEST 

ART- LLOYD  METAL  PRODUCTS  CORP. 

2973  Cropsey  Avenue  Brooklyn  14,  N.  Y. 

T«I«pIi«im:  CO  nty  lilond  6*5100 


(Editor's  Note:  This  all-in-fun  (we 
hope)  controversy  all  began  when  Wtre- 
Jes#  World  mentioned  the  fact  that  an 
article  had  appeared  In  the  American  lit* 
erature  that  was  directly  related  to  an 
article  that  had  appeared  in  the  British 
literature,  but  no  reference  had  been  cited. 
According  to  Larry  Fleming,  General 
Radio  once  made  a  version  of  this  two- 
stage  feedback  circuit,  but  withdrew  it 
because  of  poor  stability  with  battery  age¬ 
ing.  Hie  circuit,  on  the  other  hand,  hae 
been  In  use  at  three  test  panels  dally  for 
over  flve  years.  A  patent  search  failed  to 
yield  anything  closer  than  the  mentioned 
GR  patent.) 


+200"  F 


MINUTES 


-Accurate  Phase 

Dear  Sirs: 

I  WAS  very  interested  in  an  article 
in  the  Electrons  at  Work  section  of 
the  March  1952  issue  of  Elec¬ 
tronics  entitled,  “Accurate 
Phase  Difference  by  Lissajous  Fig¬ 
ures”  by  Mr.  John  L.  Glaser  of 
Washington  University.  In  this 
article  Mr.  Glaser  attempts  to  in¬ 
crease  the  accuracy  of  measuring 
phase  differences  by  calculations 
based  on  the  lengths  of  the  major 
and  minor  axes  of  a  Lissajous  pat¬ 
tern  on  an  oscilloscope.  The  article 
leads  one  to  believe  that  ratios  of 
the  two  axes  may  easily  be  read  and 
the  phase  difference  be  found  to  an 
accuracy  of  one  percent. 

On  a  5-inch  oscilloscope  an  accu- 


dvctiofi  taating 
aait  with  ipaci- 
ficatian*  for 
tamparatvra 
ahaagaa  from 
-tS'P  to  +aoo'’f 

witMn  90  min- 
utot. 


Many  high  and  lew  temperature  chests  are  being  built 
with  a  variety  of  specifications  for  time  and  temperature 
changes.  International  has  developed  a  machine  capable 
of  temperature  change  from  -|-200°F  to  — 100°F  in  ten 
minutes.  The  specifications  vary  widely  with  the  customer. 
Our  Engineers  will  be  happy  to  consult  with  you  and 
estimate  to  your  specifications  at  no  obligation. 


International  [ngiooon  will  discuss  yoor  problem 
with  you  at  no  oMigokon  —  also  wo  will  rodoeign 
and  rebuild  yoor  old  equipment  to  new  up-te-the- 
minuta  requiremoole.  W*  welcome  yoor  inqoirio*. 
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Write  for  a  copy  of 
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specifications 
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racy  of  reading  the  two  axes  to  one 
percent  would  mean  an  accuracy  in 
measuring  the  lengths  of  the  axes 
to  better  than  1/20  of  an  inch.  The 
trace  on  most  oscilloscopes  is  almost 
as  wide  as  this  tolerance.  This 
method  leaves  no  allowance  for 
harmonics  in  the  waves  or  the  in¬ 
herent  phase  shift  in  the  oscil¬ 
loscope  amplifiers.  The  accuracy  of 
his  method  also  hinges  on  eriual 
amplitudes  of  the  horizontal  and 
vertical  deflections.  This  require¬ 
ment  is  difficult  to  attain  to  one 
percent  on  an  oscilloscope.  Combin¬ 
ing  these  requirements  with  the 
drafting  problem  involved  in  meas¬ 
uring  the  ellipse,  it  is  doubtful  if  an 
accuracy  of  five  percent  could  be 
obtained  with  this  method. 

John  A.  Rudisill,  Jr. 

Teat  Engineer 
Wealern  Electric  Co. 

Hurlingtotf,  Sorth  Carolina 


Iacastat 


STIMSONIIE 

REFLECTORS 


ACASTAT 


(Editor’s  Note:  A  brief  description  of 
John  (tudisiH's  technique  phase  measiirinft 
appears  In  this  month’s  Electrona  nt  Work 
Dei>n  rtinent. ) 


TIME  DELAY  RELAY  for  every  reQuirement 


OH!  That  Decimal  Point 

Dear  Sirs: 

The  dollar  value  given  for 
Eimac’s  uhf-tv  klystron  in  your 
May  1952  issue  {Industry  Report, 
p  14),  is  high  by  a  factor  of  just 
about  10.  The  tentative  price  is 
$2,500  and  not  $25,000. 


W.  W.  Eitel 

President 
Eitel-McCullough.  Inc. 
Son  BrunOt  Califtymia 


(E5dit<ir*s  note:  We  sincerely  hope  that 
no  prospective  customers  were  discouraged 
by  our  misplaced  decimal  point.) 


Translationn 

Dear  Sirs: 

Your  excellent  job  on  the  “Bound¬ 
ary-Displacement  Magnetic  Record¬ 
ing”  article  (Electronics,  Apr. 
1952,  p  116,  by  H.  L.  Daniels)  has 
received  compliments  from  a  num¬ 
ber  of  the  professional  people  we 
have  had  occasion  to  contact  in 
the  past  weeks.  One  of  the  more 
unusual  contacts  which  resulted 
from  the  article  was  an  electronics 
manufacturer  from  Japan  who 
visited  us  recently.  In  the  course 


MflGNETICS/inc 


Specializing  in  High  Permeability  Magnetics 

il  Mkmt  W.  r  BUTIIR,  «N 
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MILES  BEPBj^pUCER  CO.  INC 

It2  MOADWAY  Nf  W  YOB*  j  ^ 


Our  modern  plant  is  equipped  to 
do  complete  testing  and  devel¬ 
opment  work  on  civilian  and 
military  electronic  equipment. 

Our  Shop  is  set  up  to  wind  Bobbin, 
spool,  form,  layer,  interwoven. 
Universal  and  Pile  RF  and  IF 
chokes  and  coils. 

Our  New  Etched  Circuit  Depart-^ 
ment  can  handle  all  types  of.^ 
work.  Contact  us  for  details  on| 
your  subcontracting  needs.  ; 
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prints  for  prompt 


SPECIAIISTS  IN 

Silver,  Cadmium  ft  Zinc 
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CempUte  Mcuiyfecturine  Focilltiet 
20  Yaan  Pr«8veti«n  Knowliftw 
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TELETRONICS  LABORATORY,  INC. 
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MiCO  "SOLDERUX" 

INSTRUMENT  SOLDERING  FLUXES 

Non-Corrosive.  Especiolly  rocommtnded  for 
soft  soldering  fine  wires  ond  smoll  ports  of 
Moy  mofolt  iiKledMio  stool,  bross,  cbromtl, 
constonton,  nicktl,  siKtr  ond  copper.  Mico 
Soldern  Liquid  for  vigorous  oction  —  Mico 
Solderux  Creom  for  strong  oction — Mico  Sol- 
derux  Poste  for  mildor  oction.  Theso  fluxes 
oro  unique  in  Hiot  chemkol  oction,  to  necct- 
tory  in  cleoning  mctols  of  oxides,  greose,  ond 
dirt,  does  not  begin  until  soldering  tomporo- 
tures  Oft  reoebed.  WKon  tbo  work  cools,  ony 
remoining  flux  subsides  into  o  cbomicolty 
inert  moteriol  of  low  conductivity  boving  non- 
hygroKopic  properties.  I  oz.  triol  ior  — 50<. 

MICO  INSTRUMENT  CO. 

74E  Trowbridge  $t.  Cmnbridgo  Mess. 


Bobbin,  opeel,  form,  loyor,  IntorloarodU 
iatorwoTOB  typoo.  Modo  of  ony  molorUUe 
any  finish,  fw  any  oppUeofion.  I 

Bond  biuo-prinCs  and  spoef/leadons  ! 
for  prompt  quolotiott.  ( 


CONTACTS 


Section 


supplemeots  other  idvertising  in 
this  issue  with  these  additioiul  an¬ 
nouncements  of  products  essential 
to  efficient  and  economical  produc¬ 
tion  and  maintenance.  Make  a  habit 
of  checking  this  page,  each  issue. 
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MOPa  101C  BULLITIN  42 
HUNTIMGTON  BFACH  CALir 


LOW  COST  •  HIGH  QUALITY 

Rustproof  zinc  olloy,  die  cost  to  ctoso  tolor- 
oncts.  Not  boodedf  AH  cowmorciol  fintsbot. 
1/14"  to  9/44"  dio.;  to  5/14"  long.  From^ 
delivery.  S^iolt  to  order.  Write  m  somplM, 
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Formerly  milled  from  bar 
stock,  this  Gold  Lead  Plate  is 
now  INVESTMENT  CAST  for 
the  Reeves  Instrument  Co. 
Set-up  machine  time  and  scrap 
loss  are  reduced  considerably. 

You  should  investigate  the 
savings  INVESTMENT 
CASTING  offers  not  alone  over 
machining  methods  but  other 
casting  methods  when  secon¬ 
dary  operations  are  necessary. 
Short  runs  can  be  produced 


INVESTMENT  CAST 
In  Alvminwm  bvt 
cnvld  b*  <a«t  in 
brnni*  nr 

3  SInH  cost  tn  .063 

4  cvrvod  Slots  cost 
H  .093 


economically  by  INVESTMENT 
CASTING,  since  mold  costs 
generally  are  lower.  Send  for 
free  booklet  “INVESTMENT 
CASTING — A  Guide  to  its 
Advantages  and  Applications'* 


of  his  discussion  with  Mr.  Daniels, 
author  of  the  above  mentioned 
article,  this  gentleman  produced 
I  several  sheets  of  paper  filled  with 
handwritten  characters  which  were 
I  a  Japanese  translation  of  those 
'  portions  of  the  article  which  were 
pertinent  to  his  interests.  As  you 
I  can  imagine,  this  proved  to  be  quite 
I  a  conversation  piece  for  the  fellows 
j  who  had  worked  on  the  develop¬ 
ment. 

W.  K.  Drak£ 

Engineering  Research  Associates,  Inc. 

8t.  Paul,  Mtinnesota 


(EVSitor’s  Note:  An  appreciable  amount 
of  forel^  language  literature  paanefi 
through  this  editorial  office  each  month. 
Quite  often  we  And  articles  abstracted  or 
reprinted  from  EjiABcmioNics  in  French. 
Italian,  Spanish,  Japanese  and  other 
languages.  Whenever  possible,  we  for* 
ward  such  translation.^  to  the  authors  of 
the  original  articles.) 


For  estimates  send  sample  parts  or  prints, 

INVESTMENT  ¥  CASTING  CO. 

331  CHESTNUT  ST.  NEWARK  5,  N.  J. 

frecitien  Cotlingt  In  Any  Cosfoble  Allay 


\  1  / 
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lower  cost 

jrnoxe  exacting  precision  standards 

^  •  The  new  Art  Wire  Solder  Preforms 

rC  reduce  your  costs,  eliminate  variability  in 

-■  ]  soldering,  insure  sounder,  stronger  joints,  and 

I  minimize  hand  labor.  Precision  mode  to 
every  specificotion  including  Military  ond  Federal 
for  soft  solder  ...  in  shapes  that  meet  the  requirements 


Complete  information  on  re-  I  your 


quest.  Send  blueprints  or  I  soldering  operation. 


samples  for  estimates. 


ART  WIRE  &  STAMPING  CO. 


1  Boyden  Place 


Newark  2,  N.  J. 


Frequency-Shift  Monitor 

Dear  Sirs; 

When  reading  the  note  on  a  tuning 
indicator  for  frequency-shift  re¬ 
ceivers,  (Electronics,  Apr.  1952, 
p  234)  it  occurred  to  me  that  the 
principle  of  my  “double-ended  d-c 
restorer”  (Electronics,  Jul.  1949, 
p  162)  could  probably  be  adapted  to 
monitoring  receiver  tuning.  This 
;  circuit  was  devised  for  the  purpose 
I  of  obtaining  telegraph  signals  free 
j  from  bias  (in  the  telegrapher’s 
i  sense)  at  the  output  of  an  a-c 
I  coupled  amplifier,  and  works  by  es¬ 
tablishing  a  steady  reference  level 
in  terms  of  the  excursions  of  the 
signal  in  either  direction,  whereas 
an  uncorrected  a-c  amplifier  estab¬ 
lishes  a  reference  level  which  varies 
with  the  proportion  of  time  for 
which  the  signal  is  on  either  side 
I  of  zero. 

As  I  am  no  longer  working  in  the 
telegraph  field  I  have  not  been  able 
to  test  this  adaptation  of  the  idea, 
j  but  the  original  idea  as  published 
was  tested  on  telegraph  signals.  The 
advantages  of  such  a  scheme  would 
be  first  that  one  could  use  a  center- 
zero  meter  as  an  indicator,  and  sec¬ 
ond  that  one  could  readily  apply  the 
off-center  signal  to  a  servo  device 
for  correcting  the  receiver  tuning. 

D.  A.  Bell 

Hirming/iam,  Rnglanrt 
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odvoocc.  ^  EQUIPMENT  WANTED  OR  FOR  SALE  Advtrtist-  vtrticolly  oo  one  columo,  3  columns — 30  iodios 

lOX  NUMBERS  count  1  lino  odditionol.  monts  occeptoblo  only  in  Disployod  Stylo.  —to  o  pogt.  ELECT 

NEW  ADVERTISEMENTS  ADDRESS  N.  Y.  Offtco.  330  W.  42  St.,  N.  Y.  3«,  for  Hm  OctoAor  issiio  dosing  Avgust  29th.  Tko  publlslior  connot  occ^t  odoortbing  in 
tbc  Soordiliglit  Section,  which  lists  the  nomes  of  the  monufocturers  of  resistors,  copocitors,  rheostats,  ond  potentiometers  or  other  nomes  denned  to  describe 
_  such  products. 


DISPLAYED— RATE  PER  INCH 
The  odoertisiug  roto  it  $14.00  per  inch  for 
oil  odvertising  oppeoriog  on  other  thon  o  con- 
troct  bosis.  Controct  rotes  quoted  on  request. 

AN  ADVERTISING  INCH  is  measured  H  *"€h 
verticolly  on  one  column,  3  columns — 30  inches 
—to  0  poge.  ELECT 


20  YEARS  SERVICE 
TO  TOP  COMPANIES 
and  EXECUTIVES 

As  the  Natloflol  Ctenrine  House  for  QUALITY  In 
men  end  posltiens— ossures  you  the  utmost  In  on* 
derstandinf  and  cenhdentlal  handlinf  of  YOUR 
requirements  for  a  MAN  er  a  POSITION.  Write 
for  details: 

B.  T.  BAGLEY 

CADILLAC  EMPLOYMENT  AGENCY 


SvHa  «14 
Chicaga  4,  III. 


220  S.  StMn  Sf. 
WAbwh  2-4100 


WANTED 


WANTED 

Fedorol  type 

101B  Voice-frequgney  Ringgrt 
Signal  Corps  type  TA-3/FT. 

3V-4814.  Klectruoica 
130  W.  42  St..  New  York  34.  N.  T. 


WANTED 

2J41  Magnetrons 

Must  be  fully  guaranteed 

Box  415,  Bayard,  401  Bway,  N.  Y.  City 


For  one  ambitious 

ELECTRONIC  ENGINEER 
an  UNUSUAL  OPPORTUNITY 


We  are  seehlne  one  C.C.  with  a  hoehtreunN  at 
aetuel  enaerienee  in  electrenles  er  ra4io  nredoctlen 
as  teneral  manaoer  at  a  small  electrenles  speelalty 
dent  In  the  Canhhean  area.  Startlaq  salary  from 
tdOOO  to  412.000  plus  an  unusual  apa^ualty  far 
iteeh  partieipatien  and  tax-frea  dhridends.  Ideal 
year  around  climate.  Excellent  erewth  and  axpon- 
sien  peceihilitles.  A  rare  chanee  far  a  man  af 
ahility.  character,  and  experience  to  make  a  mad- 
nt  fartuno  and  KEEP  It. 

QUALIFICATIONS:  E.E.  dearea  er  eouhralent  In 
traininp  and  experlenee.  At  least  ton  years  ex* 
pertenee  In  aroductlen  and  manapement  In  radle 
and  electrenles  held.  Know-how  In  electronie  oe- 
somMy  and  methods,  colls  and  transfermers.  sheet* 
metal  chassis.  iay*eut.  circoita.  teettac.  inspactlaa. 
Knewledpe  ef  Soanish  helpfol  hot  aot  eaaeatlal. 
Applicants  from  32  to  S5  years  ef  ate  considered. 
Creative  ahility.  leadership,  character  reqoired. 
Must  have  clear  empleymant  reeerd  aad  refereneee. 
Apply  In  writinp  to 


ELECTRONIC  ENGINEERS 

5  OR  MORE  YEARS  EXPERIENCE 

SffloH  electronic  research  and  develop¬ 
ment  loborotory,  locoted  8  miles  outside 
of  Washington,  D.  C.,  has  soverol  opon- 
ings  for  senior  electronic  engineers.  De¬ 
gree  essential.  Varied  proiects,  including 
considerable  Defense  work.  Liberal  sal¬ 
aries  dependent  upon  experience.  Excel¬ 
lent  personnel  policies. 

THE  DAVIES  LABORATORIES 

Incorporated 

4705  Queensbury  Road,  Riverdale,  Maryland 


TELREX,  INC. 

OF  ASBURY  PARK,  N.  J. 

wishes  to  ongago  a 

SENIOR 

ELECTRONIC  SPECIALIST 

to  conduct  ontenno,  filter,  converter,  re¬ 
search  and  development  poiticnlarly  at 
television  frequencies.  Applicant  mutt 
possess  scientific  quolificotiont  together 
with  considerable  manufacturing  ond  fioM 
experience  and  a  proven  record  of  occooi- 
plishments.  Must  be  imaginative,  capable 
of  originol  thinking  and  able  to  work  with 
minimum  supervision.  Frankly,  we  ore  look¬ 
ing  for  on  unusually  good  man  and  on  ql- 
Iractive  salary  will  be  offered  the  right  ap¬ 
plicant.  Write  stating  qualifications  ood 
record. 


KUPLIBS  t  Box  So.):  AdSreoo  to  oftco  xrarrrf  gou 
SBW  YOKK:  tSt  W.  (t»4  St.  (S$) 

CHICAOO:  Sfe  S.  IfirSiyan  Avt.  (11) 

84.V  rRASCIBCO:  CS  Poil  81.  (t) 


POSITIONS  VACANT 


once,  for  tnotrumontotlon  in  Modical  Elgc- 
tronlco.  Analytical  leaning  required.  Bxpqgl-’ 
ence  with  direct-coupled  circuitry,  tranaducu^ 
computers  development  of  pruclalon  meaaunihg 
devlcea  desirable.  Superviae  well-equlpgiM 
j  shop,  several  projects  now  operating.  SoMe 
maintenance.  Opportunity  advanced  ett^T* 
good  tenure,  aauoclation  blophyaiciuts.  W||te 
detalla  to  Inat.  8ection.  Dept,  of  MedidMe* 
Johna  Hopkina  Univ.  A  Hoapttal.  Baltimore  4. 


SYNCHROS 

Autosyns — Selsyns 

Any  Type — Any  Quantity 


WANTED 

Wastarn  Electric  gray-finished 
EQUIPMENT  CABINETS 

For  IP"  ponoli.  Heights  ot  V  4",  J'  V 
r  0"  and  7'  4" 


ADDITIONAL 
EQUIPMENT  WANTED 
ADVERTISEMENTS 
ON  PAGE  455 


ENGINEER 

Deveiepment  ond  design  of  Loudspeokers  ond 
Focus  Moynets  for  Commerciol  ond  Govern¬ 
ment  opplicotioni.  Position  requires  initkitive. 
ingenuity  ond  o  thorough  knowledge  of 
permonent  mognet  circuit  development.  Ap- 
plicunt  must  hove  obility  ond  experience  in 
mechonkol  design.  A  knowled^  of  loud- 
speoher  ocoustic  development  is  desiroble. 
Solory  commensurote  with  obility.  Write  or 
phone 

GLASER  SHERS  CORPORATION 

2  Moin  Street,  Belleville,  New  Jersey 


When  Answering 

BOX  NUMBERS  .  .  . 

to  expedite  the  hondling  of  your  correspondence 
ond  ovoid  confusion,  pleose  do  not  oddress  o 
single  reply  to  more  thon  one  individuol  box 
number  Be  sure  to  address  seporote  replies  for 
eoch  advertisement. 


;  PATENT  ATTORNEY  with  training  In  elgc- 
tronica  or  electrical  engineering  and  IMW. 
Should  have  degrees  from  ret-ognixed  unlver#ty 
and  be  a  member  of  Bar.  Prefer  young  iMhn 
with  good  ncholaatlc  record  having  two  to 
I  three  yeara  patent  experience  with  law  flrnt^pr 
I  corporation  or  an  examiner  with  8-4  ye^a 
I  Patent  Office  experience.  Should  be  capablu^f 
I  preparing  patent  appllcationa  and  making  hi- 
fringement  and  validity  atudtea.  Stable  em- 
'  ployment.  deairable  salary  and  attractive 
:  employee  beneflta.  .Send  full  details  of  training 
j  and  experience  in  reply.  Corporation  tocatod 
in  Western  New  York.  P-S937.  Eloctronlcs. 


POSITION  WANTED 


ELECTRONICS  PATENT  Attorney,  approxi¬ 
mately  four  yeara  patent  law  plua  over  five 
years  engineering  experience,  presently  hand¬ 
ling  all  electronic  patent  matters  for  large 
cori>oration.  outstanding  s^olaaUc  record,  de- 
:  airea  to  relocate.  rW-4481r  Electronloa. 


SiUlNG  OPPOPTUNITY  WANTiD 


SALES  REPRESENTATIVES  Shtgineera  are 
seeking  additional  linea  in  electronics  and  al¬ 
lied  fields.  Metropolitan  N.  Y.  location.  Or- 
giinization  offere  over  20  years  experience  In 
fl*'id.  RA-4191.  Electronics. 
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SEARCHLIGHT  SECTION 


ENGINEERS 

LOCATE  IN  THE 

Healthful  ^puthu>eM 

WITH  ATOMIC  WEAPONS 
INSTALLATION 


Mechanical  Engineers,  Electronics  and  Elec¬ 
trical  Engineers,  Physicists,  Mathematicians, 
Specifications  Engineers,  and  Technical  Writ¬ 
ers.  A  variety  of  positions  in  research,  develop¬ 
ment  and  production  open  for  men  with 
Bachelors  or  advanced  degrees  with  or  without 
applicable  experience. 


These  are  permanent  positions  with  Sandia  Corporation  a^ 
subsidiary  of  the  Western  Electric  Company,  which  oper¬ 
ates  the  laboratory  under  contract  with  the  Atomic  En¬ 
ergy  Commission.  The  Laboratory  offers  excellent  work¬ 
ing  conditions  and  liberal  employee  benefits,  including 
paid  vacations,  sickness  benefits,  group  life  insurance 
and  a  contributory  retirement  plan. 


Albuquerque,  center  of  a  metropolitan  area  of  150,000, 
is  located  in  the  Rio  Grande  Valley,  one  mile  above  sea 
level.  Albuquerque  lies  at  the  foot  of  the  Sandia  Moun¬ 
tains  which  rise  to  11,000  feet.  Cosmopolitan  shopping 
centers,  scenic  beauty,  historic  interest,  year  'round 
sports,  and  sunny,  mild,  dry  climate  make  Albuquerque 
an  ideal  home.  New  residents  experience  little  difficulty 
in  obtaining  adequate  housing  in  the  Albuquerque  area. 

Make  application  to  the 
PROFESSIONAL  EMPLOYMENT  DIVISION 


SANDIA 

CetpetatiPH 

I 

SANDIA  BASE 
ALBUQUERQUE.  N.  M. 


.  .  .  _^/i  invitation  to 

ELECTRONIC 

ENGINEERS 

McDonnell  aircraft 

CORPORATION 

Offers  attractive  opportunities  to 
engineers  experienced  in  the  mis¬ 
siles  field.  If  technological  im¬ 
pact  and  challenge  to  ability  are 
features  you  look  for  in  an  assign¬ 
ment,  study  these  classifications 
and  "square  off." 

SENIOR  and  JUNIOR 
ENGINEERS  for: 

Package  Design 
Microwave  Design  and 
Development 
Rador  Design  and  Devel¬ 
opment 

Auto-Pilot  Design  and 
Development 
Instrumentation  Develop¬ 
ment 

Control  Systems 
Servomechanism  Design 
and  Development 
Systems  Analysis  and 
Synthesis 

Fire  Control  Computation 
and  Development 
Reeves  Electronic  Ano- 
logue  Computers 
Aircraft  Antenna  and  Ra- 
dome  Design 
Laboratory  Testing  and 
Evaluation 

CONTACT; 

TECHNICAL  PLACEMENT  SUPERVISOR 
MCDONNELL  AIRCRAFT  CORPORATION 
BOX  516,  ST.  LOUIS  3,  MISSOURI 

You'/f  Like  Working  for  M.A.CJ 

.MIDONpiX 

C>oy^otritSm 

"  ttxmm  a.M 


SEARCHLIGHT  SECTION 


C00D;rY|;^J 


GOOD>^YEAR 

^^AIRCRAFT 


RESEARCH 

AND 

DEVELOPMENT 


forge  the  KtY  to  America’s  future  in  the  AIR 
take  YOUR  place  .  .  .  with  GOODYEAR  AIRCRAFT 


The  continued  and  steady  growth  of  established  research  and  development  projects 
presents  a  number  of  unusual  opportunities  for  outstanding  and  experienced  men. 


SCIENTISTS 


ENGINEERS 


DESIGNERS 


Positions  are  available  in  our  organization  for  qualified  personnel  in  the  following 
fields; 

*  Ekctrical  Syttvnu  *  Structurqs  *  Strau  Analysis 

*  Circuit  Analysis  *  Aerodynamics  *  Flight  Tost  ^ 

*  Analog  Computers  *  Applied  Mathematics  *  Missile  Design  | 

*  Servomechanisms  *  Electronics  *  Dynamics  | 

*  Test  Equipment  *  Physics  *  Microwaves  f 

Openings  also  exist  for  welding  engineers,  civil  engineers,  and  mechanical  engi¬ 
neers  with  experience  in  metals  fabrication;  aitd  for  personnel  with  ability  and 
experience  in  technical  editing,  art,  and  motion  pictures. 

Positions  are  available  at  several  levels,  and  inquiries  are  also  invited  from  recent 
graduates.  Salaries  are  based  on  education,  ability,  and  experience.  Liberal  solary, 
vacation,  insurance,  and  retirement  plans  are  yours  if  you  qualify. 

If  YOU  are  interested  in  a  secure  future,  write,  giving  full  details,  to 
^  Mr.  C.  G.  Jones,  Salary  Personnel  Departmeitt!l 


GOODYEAR  AIRCRAR  CORPORATION,  1210  Massillon  Road,  Akron  15,  Ohio 
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SEARCHLIGHT  SECTION 


'«y-UVV- 


a/2^  ^  r  ^ 


’/ 


Koif  GROW  at  Melpar! 

Oar  Engineering  Department  is 
organized  on  a  project  basis 

(not  by  functional  sections,  with  their  tendency  to 
ttarrowness  of  specialization  and  limitation  of  profes¬ 
sional  prowth).  Here  the  member  of  a  project 
group  is  in  close  touch  scith  all  phases  of  the 
project  —  responsible  for  his  own  share  in 
his  particular  field  able  to  see  the  whole. 
The  engineer  in  charge  of  the  group,  instead  of  be¬ 
ing  limited  to  expertness  in  producing  one  kind  of 
unit  to  be  assembled  by  others,  is  an  executive  re¬ 
sponsible  for  ALL  phases  of  the  successful  com¬ 
pletion  of  the  project. 

j  SENIOR 

I*  ELECTRONIC  ENGINEERS 
•  MECHANICAL  ENGINEERS 

with  Research,  Development  or 
Manufacturing  experience  in 
.•  FLIGHT  SIMULATORS  •  Guided  Missiles 
.•  Telemetering  *  Airborne  Radar 

>  •  Computers  •  Microwave  Receivers 

I  - 

^  •  Designers  and  Draftsmen 


*  Test  Equipment  Design 
.  Engineers 

'  able  lo  delermine  methods  oi  test  and  do- 
j  velop  intricate  test  e<iuipment  lo  meet 
j  requirements.  Knowledge  oi  microwave  or 
flight  simulation  equipment  desirable. 

I 

ISend  resume  to: 

rCRSONNEL  DIRECTOR,  Dept.  E. 

'  MELPAR,  lAC. 

Subsidiary  Westinghouse  Air  Brake  Co. 

4S2  Sss-amB  Ave.  Alexandria,  VlrRiala 


lO  Patter  Street  CansliridRe,  .Mann. 


ATTENTION! 

Former  Field  Engineers 

We  urgently  need  men  with  elec¬ 
tronic  background,  and  preferably 
radar  or  computer  experience,  to 
supervise,  instruct  and  assist  in 
installation — maintenance  of  elec¬ 
tronic  equipment. 

Excellent  starting  salary  during 
factory  training,  plus  overtime 
premium  in  field.  Substantial  in¬ 
surance  program.  Domestic  & 
overseas  assignments  available. 
Salary  will  be  commensurate  with 
experience. 

Please  forward  your  personal 
experience  record  to: 

Pononnel  Suporvisar 
Field  Eng.  Div. 

Reeves  Instrument  Corp. 
215  East  91st  St. 
New  York,  28,  N.  Y. 


ENGINEERS 

interested  in 


/I  , 


TELEVISION  E 

j%^//yyiiiiii\\\Nj^is;^ 

Sytvonio  is  leoding  the  field  in  its  develop¬ 
ment  of  on  all-electronic  compotible  color 
television  receiver.  Your  imoginotion  ond  engi¬ 
neering  tolent  con  be  used  in  furthering  this 
development.  Here  is  your  chonco  to  get  reol 
profcssionol  recognition. 

Sylvonio,  o  sound,  well  estoblished  firm,  is 
still  eiponding,  still  reoching  out  for  new 
ideas.  If  you  ore  interested  in  chollengUig  os- 
signments  ond  definite  opportunity  for  personol 
growth 

Investigate  NOW! 

All  replies  will  be  held  in  strict  confidence. 
Send  your  personol  resume'  to 

Wtlliom  B.  Seiniger 
Supervisor  of  Empfoyment 
O^partmfit  B 

Sylvania  Electric  Products,  bic. 

Rodio  &  Television  Division 
2S4  Rono  Street 

Buffalo  7,  New  York 
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Pteotont  Communiti«t  m 
Which  to  Livo  ond  Work 


How  RCA  Sorvot  the  Govornmont, 
$ci«nc«  ond  Induttry 


Suppoi  t  f  ulh 


Opportunifitt  for  Pro^rottiv 
Growth  ond  Advoncomont 


RCA  Tubot  .  .  Poco  Sottor*  foi 
Owr  Ettetronitod  Civilixotion 


SEARCHLIGHT  SECTION 


who  are  concerned 
with  the  future  of  their 


Are  you  in  a  -dead  end-  job  with  no 
chance  to  move  forward? 

Would  you  like  work  that  challenges 
your  creative  thinking  and  skills? 

Is  your  present  position  limiting  your 
opportunity  for  the  complete  expression 
of  your  talents  in  electronics? 

Do  you  and  your  family  worry  about 
your  career,  or  where  you  live  now,  or 
about  security  and  your  future? 


best  minds  in  various  6elds  of  electronics, 
and  with  world-renowned  specialists  will 
stimulate  your  creative  thinking. 

For  graduate  engineers  who  can  see 
the  challenge  of  the  future,  RCA  offers 
opportunities  for  achievement  and  ad¬ 
vancement  that  are  legion.  Send  for  a 
copy  of  CHALLENGE  AND  OPPORTU- 
NITY,  The  Role  of  the  Engineer  in  RCA. 
It  is  yours  free  for  the  asking. 


If  the  answer  is  "yes’*  to  one  or  more 
of  these  questions— then  you  should  send 
for  a  free  copy  of  RCA’s  new  booklet 
CHALLENGE  AND  OPPORTUNITY,  The 
Role  the  Engineer  in  RCA. 

This  36-page,  illustrated  booklet,  just 
off  the  press,  will  show  you  the  splendid 
opportunities  offered  by  RCA  to  put  your 
career  on  the  upswing.  See  how,  as  part 
of  the  RCA  team,  daily  contact  with  the 


ENGINEERS -Ilectrenic,  Electrical, 
Mechanical,  Communicotien,  Competer, 
PHYSICISTS  and  METALLURGISTS 


If  you  or*  intarMtcd  in  the  opnningv  listed  be¬ 
low,  moil  e  complete  rLswmd  of  yew  edweetion 
and  experience.  Write  to  address  in  the  cewpen. 
Interviews  arranped  in  yetrr  city. 


POSITIONS  OPEN  IN  THE  FOLLOWING  FIELDS: 

RaMorch  •  Devalepmant  •  Dasign  •  Appliccrtlon 

•  Television 

•  Electron  Tubes 

•  Transformers  and  Coils 

•  Communications 

•  Radar— Missile  Guidance 

•  Computer  Development  and  Design 

•  Navigational  Aids 

•  Technical  Sales 

•  Electronic  Equipment  field  Service 

ELECTRONICS  — September,  1952 


MR.  ROBERT  E.  McQUISTON,  Manager 
Specialized  Employment  Division,  Dept.  461. 

Radio  Corporation  of  America 
30  Rockefeller  Plaza,  New  York  20,  N.  Y. 

Without  obligation  on  my  part,  please  send  me 
a  free  copy  of  CHALLENGE  AND  OPPORTUNITY. 


Addresi 


List  degree  or  degree! 


Awards  .  .  Sp«cial  Recognition 
Rgtirtment  RIon  .  Insuronce 

Rrotoction  Program 

RCA  Engineering  Activities 
ond  Policies 

SEARCHLIGHT  SECTION 


MAKE  THIS  TOUR  HOME 
FOR  IMPORTANT  WORK 
UNDER  IDEAL  CONDITIONS 


llj  •  TV  RECEIVER  DESIGN  ENGINEERS 

di  •  ELECTRONICS  ENGINEERS 

•  FIELD  ENGINEERS 

•  TEST  &  INSPECTION  ENGINEERS 

•  LAB.  TECHNICIANS 

NEEDED  TO  WORK  ON:  Radar,  G.C.A.,  Mobile  Radio, 
Aiito  Radio,  Airborne  Communication  &  Navigation 
Equipment,  Television,  Antennas,  Microwave  Equip 
ment.  Servo  Mechanisms,  Guided  Missiles  and  Test 
Equipment  Design. 

YOU  BENEFIT  AT  BENDIX  RADIO:  from  high  wages, 
a  modern,  air-conditioned  plant,  paid  vacations  and 
holidays,  group  insurance  and  a  good  chance  for 
advancement. 

Housing  immediately  available  in  the  beautiful  suburban 
and  country  areas  that  surround  the  Bendix  Radio  plant. 


Write,  Wire  or  phone  TD 

MR.  E.  O.  COLE,  DEPT.  J.  OCnOIX  K&OlO 

DIVISION  OP  BtNOIX  AVIATION  CORPORATION 
BALTIMORE-4,  MD.  Phone;  TOWSON  2200 

Clecltcnic  Ctfui^uncnt 


ML 


Project  Engineers  and  Senior  Scien¬ 
tists  needed  to  work  on  the  Univers¬ 
ity  of  Chicago  campus  in  the  felds 
of  Solid  State,  Electronics,  Physical 
Chemistry,  Physics  and  Meteorology. 

Complete  facilities  and  excellent 
associations  are  available  in  this 
academic  atmosphere.  Various  re¬ 
search  projects  deal  with  long- 
range  problems  of  the  Tactical  Air 
Command. 

We  offer  salaries  generally  prevail¬ 
ing  in  industry  as  well  as  the 
security  of  a  continuing  position 
with  this  military  loboratory.  Appli¬ 
cants  must  be  U.  S.  citizens. 


For  informotion  write  to: 

Director  of  Scientific  Personnel 
Chicago  Midway  Laboratories 

6040  South  Greenwood  Avenue 
Chicago  37,  Illinois 


ELECTRONIC 

ENGINEERS 

TECHNICIANS 

For  Development  and 
Manufacture  of: 

•  Electronic  Counters 

o  RAM  (Random  Access 
Memory) 

•  Digital  Computers  < 

e  Data  Handling  Systems 

a  Precision  Timing  Instruments 
a  "plying  Typewriter" 

Rapid  expansion  of  non-military  activity 
assures  continued  employment  with  excel¬ 
lent  working  conditions  and  opportunities. 

Send  resume  of  experience  to; 
Chief  Engineer 

POTTER  INSTRUMENT 
CO.,  INC. 

115  Cutter  Mill  Road 
Great  Neck,  N.Y. 


SALES  ENGINEER 

Required  By 

Monufacturer  of  Precision  Elec¬ 
tronic  Test  Instruments.  We  are 
long  established,  well  known  in 
commercial  and  military  fields, 
and  you  will  be  located  at  our 
factory  in  a  desirable  rural  com¬ 
munity. 

Our  position  requires  a  BS  in  EE 
or  equivalent,  and  two  to  three 
years  of  electronic  engineering  ex¬ 
perience.  Applicants  with,  or  with¬ 
out  sales  engineering  experience 
will  be  considered.  Please  forward 


BOONTON  RADIO  CORPORATION 

BOONTON,  NEW  JERSEY 


POSITIONS  OPEN 

Location 

KANSAS  CITY,  MO. 

Electronic  &  Mechanical 
Engineers 

CLECTRONIC  ENGINEERS:  Uwe  have  eoo^der 
Able  developmecit  ezperlMtce  \n  rAdle  trsnault- 
tint  AIK)  recelTUK  equlpmenL  AUUty  to  SH 
poiltloo  of  Senior  Projaet  E^iflneer  a  regiiMtr 
MECHANICAL  ENGINEER:  Miut  bate  dertlnp 
■Mnt  experience  la  meebenlrel  design  of  elee- 
tronle  or  Nmller  preelse  equliraMftt.  Praotlrel 
end  tbeoretleel  knowledge  of  meterlele.  ftnlelies. 
•beet  metal,  and  machine  ebop  deelgn  are  baNe 
requlremeota.  Poeltlon  la  one  of  conNderable 
reaponatblUtY. 

SALARY:  Open. 

Tbeee  podtloos  are  permanent. 

Write  eutlng  educational  and  profeaelonal  hlstorr 
direct  to: 

Joy  V.  Wilcox,  ProsWont 
WILCOX  ELECTRIC  COMPANY,  INC. 
1400  Choitnut  St.  Koniot  City  1,  Mo. 

Dependohle  eommunifntf-ff  tout 


EXPERIENCED  ELECTRON 
GUNMAN  TO  RUN  GUN 
DEPARTMENT  OF  LARGE 
CATHODE  RAY  TUBE  PLANT 

ALSO  FIRE  SETTING  ENGINEER 
WITH  COMPLETE  KNOWLEDGE  OF 
CEILING  AND  STEM  MAKING 
TECHNIQUES 

NATIONAL  VEDO  CORP. 
3019  W.  47th  St. 
Chicago,  32 
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ENGINEERS 

ELECTRONIC 

and 

Electro-Mechanicol 


MAKE 

YOUK  MOVE 
IN  THE 
RIGHT 
DIRECTION 


POSITIONS  THAT  POINT  TO 
A  SUCCESSFUL  FUTURE! 

Minimum  Rtquiramnntt 

Four  years'  cspcrience  in  advanced  re¬ 
search  and  development  on  Rodor  Systems, 
Computers,  Wave  Guide  and  Antennas, 
Servo-mechanisms,  Pulse  Techniques  Gyro¬ 
scopic  Equipment  ond  Related  Fields. 

H  four  skills  on  new  being 
tuifv  i/tilixed  in  a  vitei  dofosuo 
intfeitry,  ploast  do  net  eppiy. 

Kindiy  send  resume  end  salary  requirements  te 

»eW.L.MAXSON 

CORPORATION 

460  W.  34th  St.  Now  York  1.  N.  Y. 


CORNELL 

AERONAUTICAL 
LABORATORY,  INC. 

We  ore  continually  seeking  men 
of  outstanding  ability  who  are 
willing  and  able  to  odd  to  our 
research  efforts.  Typical  fields 
include: 

RADAR 
COMPUTERS 
INSTRUMENTATION 
SERVOMECHANISMS 
SYSTEMS  ANALYSIS 

For  additional  information  write,  ^ 
referencing  this  advertisement. 
Due  to  clearance  problems  it  is 
impossible  to  consider  non¬ 
citizens. 

Employment  Manager 

Cornell  Aeronautical 
Laboratory 

4455  Genesee  Street 
Buffalo  21,  New  York 


SPECIAL  OPPORTUNITIES  FOR 

SENIOR  ENGINEERS 

Convoir  in  cod,  cloon,  boautiful  San  Di«oo  in* 
vitas  you  to  join  on  "•nginaors'*  onginaaring 
dapartmant.  Intarostingp  challanging,  ossontial 
tong^ranga  projocts  in  commarciol  aircraft,  miU- 
tary  aircroft,  missilos,  onginaaring  rosaorch  and 
•loctronics  davalopmant.  Positions  opan  in  thosa 
spocializod  fialds: 

Rodor  Systamt  MissiU  Gwidonc*  Systoms 
S«rvo>m«cbanUmt 
Elactronic  Circvifs 

Microwava  Campanants  ond  Systains 

Ganaroos  trovtl  oltowoncos  to  thosa  occaptad. 
For  fr««  brochur*,  writ*  Mr.  H.  T.  Orooks, 
Enginaoring  Dapt.  900 

CONVAIR 

IN  BEAUTIFUL 

SAN  DIEGO 

3303  PACIFIC  HIWAY 
SAN  DIEOO  13,  CAUFORNIA 
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SEARCHLIGHT  SECTION 


ELECTRONIC 
ENGINEERS 
&  PHYSICISTS 

OUR  STEADILY  EXPANDING  LABORATORY  OPERATIONS 
ASSURE  PERMANENT  POSITIONS  AND  UNEXCELLED 
OPPORTUNITY  FOR  PROFESSIONAL  GROWTH  IN 

RESEARCH  &  DEVELOPMENT 

GUIDED  MISSILES 
TELEVISION 

ELECTRONIC  NAVIGATION 


ENGINEERING 
TECHNICAL 
WRITERS 
and  EDITORS 
at 

DU  MONT 
LABORATORIES 

DU  Mont  rMuirtt  tochnieal 
writor*  and  aditors  to  araaara 
initructlan  baak  manutcrlata  an 
Catfiada->ray  OMillafraph*.  ra> 
aardiat  cameras,  commarelal 
and  military  alactronic  inftru> 
mant  advipmant 

Qualifications 

Editor-Writer  _  D„r«  i, 

EE.  alactranics  ar  physics  plus 
practical  alaetranic  axparfanea 
(Includinp  technical  writlnp) 
raauirad.  Taachinp  aiparlanoa 
helpful. 


SOLID  STATE  PHYSICS 
VACUUM  TUBES 

RADAR 


ADDRESS 
INQUIRIES  TO 


CAPEHART  FARNSWORTH  CORP. 

FORT  WAYNE,  IND. 


ENGINEERS 

AND 

PHYSICISTS 

BS-MS-Ph.D: 

Responsible  positions  in  mechanical,  elec¬ 
trical  or  electronic  engineering,  physics 
or  engineering  physics  for  advanced  de¬ 
velopment  ond  design  of  special  equip¬ 
ment  ond  instruments.  Prefer  men  with 
minimum  of  two  years'  experience  in  ex- 
perimentol  research  design  and  develop¬ 
ment  of  equipment,  instruments,  intricote 
mechanisms,  electronic  apparatus,  optical 
equipment,  servomechanisms,  control  de¬ 
vices  ond  allied  subjects.  Positions  ore 
of  immediate  and  permanent  importance 
to  our  operations.  Southwestern  location 
in  medium  sized  community.  Excellent  em¬ 
ployee  benefits.  Reply  by  letter  giving 
age,  euperience  and  other  qualifications. 
All  applications  carefully  considered  and 
kept  strictly  confidential. 

Ind.  Rel.  Manager, 

Research  4  Devalopment  Dept, 

PHILLIPS 

PETROLEUM  COMPANY 

Bartlesville  •  Oklahoma 


GERMANIUM  DIODES 
PRODUCTION 
ENGINEER 

Permanent  position  with  excellent 
opportunity  for  man  thoroughly 
experienced  in  the  manufacture 
of  germanium  Diodes.  Well  estob- 
lished  manufacturer  located  in 
NY  Metropolitan  oreo.  Send  com¬ 
plete  resume  including  salary  re¬ 
quirements. 

P-SOO.'V.  Electronica 
330  W.  42  St.  New  York  36.  N.  T. 


STANDARDS  ENGINEER 

To  establish  and  direct  enqinenrinq 
manuiacturinq  standards  proqram  lot 
the  manufacture  of  military  and  com¬ 
mercial  electronic  equipment.  Education 
requlrod:  BS  in  ME  or  EE  or  equivalent 
Experience:  6  yean  minimum  in  elec¬ 
trical  enqlneerinq  or  manuiacturinq  In- 
cludinq  at  least  2  yean  os  standards 
enqincer. 

P-tSOe.  Electronics 

1111  Wllahtre  Btvd.,  Los  Anselea  17,  Csllf. 


Technical  Writer  _o.. 

area  prafarrad  but  not  raqulra^ 
aravidad  applicant  hat  paad 
praundinp  in  alaetranic  elreaita. 
Writinp  axparlanca  daaJraMa  but 
will  train  racant  alaetranic  anpi. 
naarlnp  praduataa. 


Company-paid  banaAta  Include  haapl- 
taiiiatlan.  aurpical-madleal  baaatti. 
and  life  Inturanea. 


Iltyli 


ALLEN  B.  DU  MONT 
LABORATORIES,  INC. 

Mr.  G.  A.  Kaye 
35  Market  Street, 
East  Paterson,  N.  J. 
or  call 

Mulberry  4-7400 


JUNIOR  ELECTRONIC  ENGINEERS 

Potitiona  now  orailobla  for  Jimior  Engl* 
naars  with  laoding  watt  coast  maaoloe- 
turar  oi  military  and  tong  ronga  ciailion 
alactronic  oguipmont.  BS  dogroo  la  EE 
nacasaary  with  option  in  Eloctronica.  No 
proTiout  oxporianco  raguirod. 

Ploaso  raply  to  P.  J.  Lynn,  Pacific  DiTisioa* 

BENDIX  AVIATION  CORPORATION 

11600  Shermon  Woy 

NORTH  HOLLYWOOD  CALIFORNIA 


ELECTRONIC  ENGINEERS 

FOX  DISIGN  t  DEVEIOFMENT  WORK  IN 

RADAR 


COMPUTERS 

DIGITAL  TECHNIQUES 
with  e  youna  proare.ilve  cempeny, 
tsnd  resume  of  experience  end 
educet  ten.  with  .alorv  requirement^ 


w 


lactronic  Cenjineerin^  Vwom|).‘hny 
4C././.P.N. 

lit  (OI  AIMILII  CAtlfOBMIA 
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ENGINEERS 


CHEMISTS 


a  future  /(c^cct^cmcat 


SEARCHLIGHT  SECTION 


Tti*  Nationol  Onion  RoMorch  DlTUIon 
olion  oppoitnnltlM  to  mon  IntorMtod 
In  Pannonont  PosiUoni  with  •xenttnni 
hituio  prospocts. 

Than  ora  aaTaral  opaninqa  on  our 
raaaorch  aloii  in  tha  iial^  oi  Spaciolixad 
Vacuum  Tuba  Daaalopmant  and  Elac- 
tronic  Circuit  Daaiqn. 

ENGINEERS 

PHYSICISTS 

TECHNICIANS 

. Arc  inritod  to  inquira  raqard- 

inq  thaaa  poaitiona. 

. Ranaiits  includa: 

•  Fraa  Hospitaliiation 

•  Madical  Surgical  Plan 

•  Fraa  Liia  Inauranca 

•  Proilt  Sharing  Plan 

•  Paid  Vacattona 

•  Paid  Holidaya 

•  Marti  Salary  Raaiawa 

•  Ezcallant  Working  Condiliona 

NATIONAL  UNION 

RtStAKCH  DIVISION 
3S0  Scotland  Rood  Orange,  N.  J. 


GENERAL  ELECTRIC 


T^hrough  the  opportunity  to  work  with  leading 
scientists  on  important  advanced  projects  . . .  through 
continued  advancement  possibilities  .  .  .  and  the 
stability  of  association  with  a  company  whose  prod¬ 
ucts  are  vital  to  American  defense,  industrial  and 
consumer  needs,  you  can  be  more  certain  of  a 
future  of  satisfaction  and  achievement. 


TELEPHONE 
EQUIPMENT  &  PARTS 


New — W.E,  PIW  Handsets  w/Rubb«r 

Cord  and  PL47  Pluft . Bach  9  7.50 

New — TSt  Handsets  w/flip  switch 

Each  9.50 

Reconditioned  EEN  Field  Telephone 

In  Stained  Leather  bass  . Each  ISJW 

New  R-M  29A  Remiite  (*ontrol  rnits. 

Export  Packed  . Each  19.00 

Reconditioned  Upright  Desk  Tele¬ 
phones  (for  Intercoms,  extensions, 
etc . Each  2.95 

New  Weather  Proof  Commando  (!ook 

Pole  Jacks  . Each  1.00 

New  Rubber  Cords  W/PL47  Rubber 
Jacketed  Plugs . Each  .90 

New  Jacks  (Double  Break)  to  take 

PI..47  Plug . Each  .90 

New  Receiver  and  Transmitter  Ele¬ 
ments  (like  and  Interchangeable 
With  W.E.  HAt  and  FU  for  tele¬ 
phone  hand  sets . Each  1.00 

New  W'.E.  FI  Transmitters . Bach  1.S5 

New  W.E.  HAl  Receivers . Each  IJM) 

New  W.E.  UASA  Relays . Each  1.75 

New  W.E.  B-3IS  Relays . Each  1.75 

Terms: 

Check  with  Order — F.O.B.  Brooklyn.  N.  T. 

EASTERN  TELEPHONE  CO. 

323  Vand.rbilt  At*.  greoklyn  3,  N.  Y. 


Potitiont  are  now  open  in  Advanced 
Development,  Design,  Field  Service,  and 
Technical  Writing  in  connection  with: 

MILITARY  RADIO  A  RADAR 
MORIIJ  COMMUNICATION 
MULTIPUX  MICROWAVI 
COAUNUNICATIONS 
lUCTRONIC  COMPONINTS 
nUVISION,  TUUS  A  ANHNNAS 

Bachelor's  or  advanced  degrees  in  Electriod  or  Mechanical 
Engineering,  Physics,  Metallurgy,  or  Physical  Chemistry 
and/or  experience  in  electronics  industry  necessary. 

Do  mot  sppty>  ploosOt  if  yomr  best  $kiUi 
on  bemg  used  for  eitel  defense  seort. 

Hoasn  sessd  ntssnse  tv; 

Dept.  *2-1,  Tachnical  fartoaoel 

IIICTRONICS  PARK 


ELECTRIC 


GENERAL 


SALES  ENGINEER 


ELECTRONIC  ENGINEERS 


Mechanical  Designer*  for  Research 
and  Engineering 

To  work  la  lha  doalgn  and  davalopmaat  of  new  alactronic  aguipmant.  ExeaBant 
working  and  living  conditions,  good  ■olarloa  and  axcaplional  amploTaa  hasiafHs. 
Wiito.  giving  lull  datails  including  oducation  and  axparianca.  Porsonol  Intarvlawa 
will  bo  anaagod. 

THE  NATIONAL  CASH  REGISTER  COMPANY 

Main  &  K  Sta.,  Doyton  9p  Ohio 


to  hondls  oao  oi  tho  world\  toadiaa  liaos 
oi  laboratory  tost  oquipmoat.  Should  horo 
at  loost  two  or  throo  yoars  pracdcol  ongi- 
aooriaq  oxporiooco.  Must  horo  cd»Uity  to 
moot  aod  hoadto  pooplo.  Pormaaoat  posi- 
tioa.  LiTO  la  Toroato,  but  wiUiaq  to  trorol 
throughout  Coaado.  Plooso  submit  oU 
portiaont  iaiormotioa.  lacludiag  salary 
roquirod  to: 

SW-4739.  Electronics 
ISO  W.  42  St..  New  York  SO.  N.  T. 
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ELECTRONIC  NND 
MECHANICS  ENGINEERS 

UNUM  uum 
OPPOIITUIIITIES 

Senior  Electronic  Engineers 
Senior  Mechanicol  Engineers 
UHF  Engineers 
Junior  Electronic  Engineers 
Junior  Mechanical  Engineers 
Experienced  Draftsman  with 
Electronic  Background 

Excellent  Opportunities  for  Advancement 
in  our  New  Research  Laboratory  Fur¬ 
nished  with  Finest  Equipment. 

Write  Giving  Full  Details  To: 
Personnel  Director,  Dept.  A. 

CIBBS  MANUFACTUBINB  m 
BESEABCH  COBPOBATiON 

Janesville,  Wisconsin 


ELECTRONIC 

ENGINEER 

WANTED! 

An  established  business  organiza¬ 
tion  engaged  in  development  and 
manufacture  of  products  for  VHF 
and  UHF  Television  Applicotion, 
requires  on  individual  qualified  to 
work  independently,  to  organize, 
and  to  supervise  development 
projects. 

This  position  is  to  be  permanent 
and  will  offer  the  opportunity  for 
unlimited  advancement  to  a  suc¬ 
cessful  career  ,  .  .  Stimuatiing  and 
congenial  surroundings  in  a  newly 
acquired  plant. 

Attraetiye  Salary 

Write  stating  qualifications 

Blonder-Tongue 

LABORATORIES 
S26-SJ6  North  Avenue 
Westfield.  New  Jersey 


STAVID 

ENGINEERING,  INC 

hos  openings  for 
Graduate 

ELECTRONIC 

ENGINEERS 

MECHANICAL 

ENGINEERS 

Experience  in  Design  and  Devel¬ 
opment  of  Rador  ond  Sonar 
necessary. 

Broad  knowledge  of  Search  and  Fire 
Control  Systems;  Servo  Mechanisms, 
Special  Weapons,  Microwove,  Anten¬ 
na  and  Antenno  Mounts,  etc. 
Mechonical  Engineer  should  hove  ex¬ 
perience  in  packaging  of  Electronic 
Equipment  to  Gov't  specificatkms  in¬ 
cluding  design  of  complex  cabinets, 
shock  mount  and  sway  brace  struc¬ 
tures,  Servo  Mechanisms. 

Positions  ore  available  in  Field  Service 
and  Technical  Writing. 

Liberal  personnel  benefits  including  life, 
sickness  and  accident  insurance,  and  a 
worthwhile  pension  system.  Paid  holidoys 
and  vocations. 

Personnel  Office 
200  W.  Seventh  St. 

Plainfield,  N.  J. 

Telephone  Plainfield  6-4806 


AC  SPARK  PLUG 
DIVISION 

of 

GENERAL  MOTORS 
CORPORATION 

PRECISION  INSTRUMENT  PLANT 

Positions  now  ovailable  for  highest  caliber 
personnel  in  the  field  of  airborne  outo- 
matic  electro-mechonicol  control  equip¬ 
ment. 

MECHANICAL  DESIGN  ENGINEERS 
ELECTRONIC  ENGINEERS 
SERVO  ENGINEERS 
ELECTRONIC  DESIGNERS 
MECHANICAL  DESIGNERS 

New  and  expanding  division  of  an  estab¬ 
lished  firm  with  20  years  of  successful 
experience  in  the  instrument  field.  Work 
involved  deals  with  the  manufacture  and 
development  of  highly  complex  equipment 
of  the  most  advanced  type. 

Write  or  Apply 

AC  Spark  Plug  Division 

GENERAL  MOTORS  CORPORATION 

1925  E.  Kenilworth  Place 
Milwoukee  2,  Wisconsin 


PHYSICISTS  .  .  . 

NEW  EBONTIEBS  TO  CONQUEB 

Enjoy  qroot  opportunitiot  ior  porsoool 
sotUiaction  and  adTOneomont  .  .  .  help 
keep  our  nation  ttrong  and  Iree  .  .  .  in- 
▼eetlgale  the  following  openings  with 
TRACERX.AB,  the  foremost  cosuner^al  firm 
in  the  field  of  NUCLEONICS. 

Positions  ore  oroilahle  for  PHYSICISTS 
with  training  in  .  .  •  ELECTRONICS  .  .  . 
CLASSICAL  PHYSICS  .  .  .  SOLID  STATE 
PHYSICS  .  .  .  NUCLEAR  PHYSICS. 

Openinn  exist  at  seTsral  leeels  and  re¬ 
quire  Bauielor's  or  Advanced  E>egree  wiOi 
or  without  industrial  experience.  If  you 
feel  that  you  are  quollfi^,  well  be  glod 
to  hear  from  you.  Please  write: 

Industrial  Relotions  Deportment 

TRACERLAB,  INC. 

130  HIGH  STREET 
BOSTON  10,  MASS. 


WANTED 

TWO  ELECTRONIC 
ENGINEERS 

Excellent  positions  in  expanding  corpo¬ 
ration  for  men  who  con  toke  charge  of 
developing  electronic  equipment  for  the 
geophysical  field.  Practical  experience, 
preferably  geophysicol,  in  low-frequency 
umplifier  and  filter  design,  recording 
oscillograph  design,  and  ot  least  a  B.S. 
in  E.E.  required.  These  ore  top  oppor¬ 
tunities  for  men  with  initiotive. 

Reply,  in  full  detail,  to 

Administrative  Engineer 

Century  Geophysical  Corporation 

1333  North  Utica  Tulsa,  Oklahoma 


ELECTRICAL 

ENGINEER 

Small,  progreuive  orgonixation 
hat  an  ioimediate  opening  ior 
a  recent  graduate  with  noma 
experience  In  electro-mechani¬ 
cal  initrumenti.  Thit  It  a  per¬ 
manent  potition  with  a  definite 
future.  We  don't  promite  you 
the  highett  ratet  pottible,  but 
you  will  receive  a  good  talory 
to  ttart.  and  we  attuie  you  the 
opportunity  ior  better  poy  at 
your  lob  advancet.  We  alto 
have  a  liberal  program  of  com¬ 
pany  beneiitt.  Pleaie  contact: 

Mr.  C.  ;.  Paul, 

INTERNATIONAL 
PROJECTOR  CORP. 

55  Lo  Fronce  Ave.,  Bloomfield,  N.  J. 
Telephone:  Bloomfield  2-8052 


TELEVISION  ENGINEERS 

W«  n«Mt  BxswlGneed  <RF  •xperitne*  srsfsrrDd) 
dGwIORment  BnginMr*  for  s  sormanont  oxDSiiBiOR 
of  our  enfinoerini  deoartment.  Exeollent  opsortsn- 
ity  with  succotiful  expandlnp  20  yaar  aid  AAA.  I 
company.  Many  banaflt*.  Incliidlnp  rotlromont  and 
proOt-Bharinp. 

P*4982.  Electronics 

5S0  N.  Michigan  Are.,  Chicago  11,  IlL 
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OaCpat:  US  VAC;  400  crc;  •ingU  ph«M; 
45  amp.  iBpBC:  24  VDC  S  amp. .  fM.O*  e*. 


PE  218  Leland  Electric 

thitput:  US  VAC;  Sinvle  Pbaae;  PF  00; 
380/500  cjrcle  1500  VA.  Inpot:  25-28  VDC; 
92  ampa;  8000  RPM;  Ezc.  VolU  27.5. 
RR.%ND  NKW . ea. 

16486  Leland  Electric 

Oatpat:  US  VAC;  400  Cycle;  l-Phase;  176 
VA;  80  PF  Input:  27.5  DC  12.5  amp; 
Cont  Duty . $90.00  ea. 

PIONEER  12130-3-B 

Output:  122.5  VAC;  1.15  ampa,  400  cycle 
alnele  pbaae.  141  VA.  Input:  20-30  VDC. 
18-12  ampa.  VoltiiK**  and  frequency  regu¬ 
lated .  . 989.50  ea. 


INVERTERS 


10563  LELAND  ELECTRIC 

Output:  115  VAC;  400  cycle;  8-phane; 
115  VA;  75  PF.  Input:  28.5  VDC;  12 


12116-2-A  PIONEER 


10285  LELAND  ELECTRIC 

Oatpat:  115  Volts  AC,  750  V.A..  1  phsis. 
400  cycle.  .90  PF,  and  90  volts.  50  stops, 
single  phsee,  400  cycle.  .40  PF.  lopot: 
27.5  VOC.  to  ampe,  cont.  duty.  5000  RPM, 
Voltsge  snd  Frequency  regulated.  .$105.00 


94-32270.A  LELAND  ELECTRIC 

OUTPUT:  115  Volta.  190  V.A..  Single 
Pbaae;  400  eye.;  .90  PF.  and  28  Volta  <0 
V  A,.  400  eye.,  .40  PF.  INPUT;  27.5  Volte 
DC,  18  ampa;  Cont.  Duty.  Voltage  and 
frequency  regulated  . $96.0$ 


BOX  356  X  EAST  PASADENA  STATION  •  PASADENA  8  CAllfORNlA 


*  ALNICO  Field  motors 

(Approx  alxe  OTerall)  .  .  . 
1^^^  3V*  z  1%**  diameter) 

^■■6  DiAco-Type  5089230:  $27.60 
—  volte;  DC:  145RPM$19.$6ea. 

POWER  RHEOSTATS 

I  A  Standard  Brands;  5  Ohms. 
IUk  100  Watt;  4.48  ampe  100 
|1X  Ohms;  100  Watt;  1.0  amp. 

jHR  Boxed,  Brand  New  wiHi 
Knob  $2.50  eocb  —  or  — 
$25.00  per  Doz. 


5  RPM  GEAR  HEAD  MOTOR 


Mfg.  RAB..  Type  7519.  115 
Volta  AD.  DC.  Fractional 
HP.  Overall  dimenafon; 

6%"  . $12.96  en. 

Lois  of  10 . $11.95  en. 


SERVO  MOTOR  10047-2-A;  2  Phoie; 
400  Cycle;  with  40-1  Reduction  Geer 
$10.00  ea. 


METERS 

.AMMKTRR:  DC.  2”  100-100.  complete 

With  external  shunt . $6.96  en. 

.4€  Volt,  Westinghouae,  Type  NA-S5~>9- 
ineb  round.  F.8.-10  MA . $0.96  en. 

MICROPOSITIONER 

Barber  Colman  AYLZ  tl2S-I  Polarised  D.C. 
Relay:  Double  Coil  Differential  senaitive; 
Alnico  P.M.  Polarized  field.  24V  contacta; 
.5  ampa;  28  V.  Uaed  for  remote  positioning, 
synchronizing,  control,  etc . $12.50  en. 

VEEDER  ROOT  COUNTER 

.  MODEL  $-1 

5-flgure  (0-99.999)  non-reset 
type.  Adda  ten  for  each  com- 
plete  revolution  of  shaft  in  one 
direction.  Subtracts  ten  for 
^  each  revolution  in  opposite  di¬ 
rection.  Black  figures  on  metal 
background.  Size:  high  z  wide  x 

1-5/18*  long.  Dovetail  mounting  —  I..ever 

arm  removable . $1.96  ea. 

10  for . $17.60 

6  RPM  GEAR  BOX  MOTOR 

110  Volt.  80  eye..  Single 
Phase;  Ratio— 544:1.  Mfg.  by 
Merkle-Korff  Gear  Co..  Over- 
all  dlmenaiona  approx.  2\4*  x 

Lota  of  10 . $9.60  en. 

WESTINGHOUSE  HYDRAULIC 
TRANSMISSION 

Ideal  as  hydraulic 
torque  converters. 
Contains  bydraul- 
Ic  pump  and  hy- 
draullc  motor;  10 
ball  bearings; haa 
reversible  con- 

ity  preclalon 
workmanahip  .  .  . 
0  made  to  exacting 

apecifleationa  for  use  on  2-ton  40  mm  anti¬ 
aircraft  guna  Overall  dimenaions:  12*  long 
X  5t4*  wide  X  8H*  high.  Shipping  weight: 
20  Iba.  Government  coat  more  than  8300. 
lelKK  NRW.  UNUSED . $29.00  en. 

iDELCO  FAN— TYPE  S.S.P. 

115  Volta  AC.  50/60 
^  cycle.  8-lnch  blades, 

rubber  shock  mount- 
ed.  Noiseless.  Ideal 
yMj/  for  exhauat  and  cool- 
ing.  Complete  with 
mounting  as  plc- 
tured.  New,  original 
cartons  ....$6.95  en. 


PIONEER  TORQUE  UNITS 

TYPE  12604-3-A:  Contain  CK5  Motor  cou¬ 
pled  to  output  abaft  through  125:1  gear  re¬ 
duction  train.  Output  shaft  coupled  to  autu- 
syn.  follow-up  (AY43).  Ratio  of  output 
shaft  to  follow-up  Autoayn  is  15:1  $70.00  eu. 
TYPE  126D6-1-A:  Same  as  13604-3  A  ex¬ 
cept  it  haa  a  30:1  ratio  between  output  shaft 

.*ind  follow-up  Autoayn . $70.00  ea. 

TY'PE  I2602-1-.Y:  Same  as  12608-1-A  ex¬ 
cept  it  has  base  mounting  type  rover  for 
motor  and  gear  train . $70.00  ea. 

BLOWER  ASSEMBLY 

115  Volt.  400  Cycle.  Weatinghouae  Type 
KU  ITCFM.  complete  with  capacitor. 
New . $12.60  ea. 

400  CYCLE  MOTORS 

AIRESK.YRC'M:  115V;  40  I'PS:  Single 

phase:  6500  RPM;  1.4  amp;  Torque  4  6  in. 

OZ.:  HP  .03 . .$10.00  ea. 

EASTERN  .MB  DEVICFS  TI*PE  «IM6H: 
200  VAC;  1  amp;  3  phase;  400  cycles; 

6000  RPM  . $12.60  ea. 

EASTERN  .%IR  DEVICES.  TYPE  4S1B: 
115  V,  400-1200  Cycle.  Single  Phase 

$12.50  en. 

.YIRESKARCH:  AC  Induction.  200  V;  S 
Phase.  400  Cycle.  2  H  P.,  11,080  RPM;  8 

amps  . $70.60  ea. 

.MRESEARCH:  AC  Induction.  200  V;  3 
Phase.  400  Cycle.  .12  H  P..  6500  RPM:  1.5 
amps  . $26.00 


SMALL  DC  MOTORS 

(Approx,  size.  .  .  .4*  long  x  1%*  dial.) 
(•enemi  Electric  Type  5AB10AJS7;  27  volts. 
DC;  .5  ampa,  8  os  inches  torque;  250  RPM. 
shunt  wound:  4  leads;  reversible.  .$12.60  ea. 
General  Electric.  Mod.  5BA10FJIS;  12  oz. 
Inches  torque,  12  V  DC,  56  RPM.  1.02  amp. 

$16.00  cn. 

General  Electric-Type  5BA10AJ52C;  27 

volts.  DC;  .5  amps.  8  os.  Inches  torque; 
145  RPM;  shunt  wound;  4  leads;  reversible 
$12.60  ea. 


SENSITIVE  ALTIMETERS 

Pioneer  Sensitive  altimeters. 
0-3S.000  ft.  range  .  .  .  call- 
brated  in  lOO’s  of  feet.  Bare- 
metric  setting  adjustment.  No 
hook-up  required. .  .$12.96  en. 

PIONEER  C‘<RO  FLUX  6ATE  AMPLIFIER 
Type  12076-1  -A.  complete  with  tubes 

$27.60  en. 

MOTOR  GENERATORS 

G. K.  Model  6LT77AB1,  Input:  115  volts  D.C. ; 

H.P.  motor;  13  amp;  3100  RPM:  shunt 
contact  regulated.  Output:  115  Volts  A.C. 
60  cycles;  KVA  .06;  shunt  self  excited. 

$129.00  en. 

MG-ISS,  Input:  70  Volts  DC.  5.4  amps..  1/2 

H. P.,  3500  RPM.  Output:  50  Volts  AC,  2.6 
amps.,  175  cycles,  2  phass,  .225  KVA. 

$79.00  en. 

PIONEER  AUTOSYNS 

AT-l .  26  Volt— 400  Cycls .  $6.96 

AY-5 . 26  Volt— 400  Cycle . $7.95 

AY27D . »6.60 

AY6— 26  Volt— 400  eye . $4.96  en. 

AYSOD— 26  Volt— 400  cyr . $25.00  en. 

AY14D . $14.00 

AY34  .  $20.00 

AY20— 28  Volt — 400-cyc . fl2J10  en. 

AC  CONTROL  MOTOR 

Diehl  Mfg.  Co.,  FPK-25-7.  20  Voltn.  2  phass. 
1800  RPM.  .85  amps . $15.06  an. 

SINE-COSINE  GENERATORS 

(Resolvers) 

Diehl  Type  FJB-43-9  (Single  Phase  Rotor). 
Two  stator  windings  90*  apart,  provides 
two  outputs  equal  to  the  sine  and  cosine  of 
the  angular  rotor  displacement.  Input  volt. 

age  115  volta  400  cycle . ^6.00  en. 

INeiil  Type  FPI^43-1  same  as  FJE-4S-9 
except  It  supplies  maximum  stator  voltage 
of  220  volts  with  115  volts  allied  to 
rotor  . ^6.66  en. 


SYNCHRONOUS 

brass  cased,  approx. 

Mfg.  by  Diehl  and 
Quantities  Available 

REPEATERS  . $15.00  cn. 

TRANSMITTERS  . $15.06  en. 

SYNCHROS 

IF  Special  Repenter  (115V-400  C'ycle) 

$16.66  en. 

2JIF3  Generator  (lir>V-400  cyo.) .  $16.06  en. 
.SCT  Control  Transformer;  90-50  Volt;  80 

i.’yc . .$50.00  en. 

6F  Motor  (115/90  volt— 60  eye.).  $66.0#  en. 
5G  Generator  (115/90  volt — 60  eye.) 

$56.06  en. 

6SDO  DUTerentlal  Genemtor  <90/90  volts 

— 400  eye.)  . $3$.$6  en. 

TRANSMITTER.  BENDIX  C-7K24$:  115 

Volt.  60  Cycle . $26.06  en. 

REPEATER,  BENDIX  C-78410:  115  Volt. 
80  Cycle . $37.60  en. 


Please  enclose  full  amount  with  order 
All  prices  net  FOB  Pasodeno,  Calif. 
Prices  subiect  to  chonge  without  notice 
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SEARCHLIGHT  SECTION 


715-19  ARCH  ST.  PHILA  6,  PA 

Telephones  -  MARKET  7  -  6771  -  2  -  3 


SOUND  POWERED  TELEPHONES 

8.  MAVY  TYPE  M  HEAD  AND  CHE8T  SETS 
U.S.I.  A.260  W.E.  D. 173013 

A.E.  GL832BAO 
ANY  TYPE— $14.88  EACH 
•  10  Type  HandMti . $9.2S 


OIL  FILLED  CONDENSERS 

IFD  VDC  Price  MPD  VIK3  Price: 

ISM  .S9  1  40M 

ISM  t.3S  .1  7M0R*d  1.79 

ISM  2.S0  .l-.l  7M8  S.9S 

ISM  3.9S  .1  7SM  3.SS 

-.8  2M8  .9S  .5  7SM  8.9S 

S  3M«  I.SO  1-1  7SM  33.S9 

3Mt  I.M  -tTS-.OTS  8KV  A.SO 

3M0  1.9S  .S  18  U.S8 

2M0  8.75  1  ItKV  if.S# 

\  MM  8.9S  .1  13KV  8.95 

35M  3.75  1  ISKV  87.S9 

1  3SM  8.85  .845  UKV  4.78 

I  35M  IS.M  .85  UKV  4.95 

88M  3.M  .875  UKV  8.95 

88M  8.48  .  35  38KV  19.95 

88M  4.58  1  88KV  54.M 


DC  Price 

3SKV  85.M 
37KV  87  58 
58KV  34.50 
58KV  43.58 
58KV  85.M 
58KV  95  M 
328VAC  1.95 
388VAC  1.95 
888VAC  8.95 
888VAC  4.18 
880VAC  4.58 
448VAC  8.18 
M8VAC  3.50 
M8VAC  4.35 
M8VAC  4  58 


GENERATORS  AND  INVERTERS 

Erllpee.Pieneer  type  7I6-3A  (Navy  Model  NEA.3A) 
Output-AC  liSV  i0.4A  800  to  1400ey.  U:  DC  30 
Eelipee-Pioneer  type  I235>3.  0utput.30  Volte  DC 

Volte  60  Ampe.  Brand  new . $38.50 

1$  Ampe.  Brand  New*Ori|inal  Packinp . $15.50 

PE.2I8  lnvertere-28  VDC  to  115  VAC  400  ey  1580 

VA.  (Now)  . $48.50 

Pioneer  Typo  800-IB  lnvertor-28VDC  to  120V  800 

ey  7  amp  AC  (ueed) . $22.65 

G.  E.  lnvorter-20  VDC  to  120  VAC  800  ey  750  VA 

\(b  . $38.50 

ATft  Invertor  6VDC  to  110  VAC  60  ey  75W. ..  $22.85 
PU-7/AP  lnvortor-28  VDC  to  115  VAC  400  ey  2500 

VA  (ueed)  . $75.00 

Eelipeo-Pienoer  typo  I2I2IA  Invertor— Voltapo  and 
frequeney  rotefated— 24VDC  18  Amp  inpvt— AC 
output  lt5V  3<6  400  ey  250VA  0.7  PF  —  (Now) 
$225.00 


OILMITES 


Price 
$  .45 

.48 

.51 

.55 


TEST  EQUIPMENT 

•  Gen.  Radio  47SB  Froquoney  Monitor . *$200.88 

•  Gen.  Radio  68IA  Freq.  Doviation  Motor.  ...*$87.50 

•  t•72K  Sipnol  Gonorator . $48.50 

•  C-D  Quiotono  Flltor  Typo  IF-18  II0/220V  AC/DC 

2C  Ampe . •$8.00 

•  T8-I43/CPN  Oeellloeeopo  . *$85.00 

•  Dumont  I7SA  Oecllloeeopo . *$225.00 

•  Gen.  Radio  7S7-PI  Power  Suipty . *$27.00 

•  I'lSOA  8i|nal  Gpnorater . *$85.00 

•  A.W.  Barber  Labo.  VM-2S  VTVM . *$86.00 

•  T8.I0A/APN  Delay  Lino  Toot  Sot . $^.00 

•  TS-I9/APQ.5  Calibrator  . $75.00 

•  CWI.60AAG  Ranpo  Calibrator  for  A8B.  ASE.  A8V 

ard  A8VC  Radare . $39.95 

•  CRV-I4AA8  Phantom  Antonna  far  Tranemlttare  up 

tp  400  MC  . $11.75 

•  3  CM  Piekup  Horn  Antonna  AT-48/UP . 11.85 

•  I'lSSA  Slpnal  Gonorator— 10  em . *$188.00 

•  BC>22I  Frequency  meter . *$125.00 

•  CW— 60ABM  Frequeney  Meter- 10  CM .  $97.50 

•  Weeton  Model  I  D.C.  Mlltlametor  150/1500  MA 

with  leather  caee . $75.80 

AM  Iteme  New  Evcept  Wboro  noted*  (Ext.  Ueed 
Condition.) 


COAXIAL  CONNECTORS 


83-lRTY  8.85 
83-lSP  .58 

83.ISPN  .58 

83-tT  1.38 

83-3AP  1.95 

83-33AP  1.48 

83-33P  3.18 

83-33J  1.58 


FULL  LINE  OF  JAN  APPROVED  COAXIAL  CONNECTORS 

IN  STOCK 

UHF—N— PULSE— BN— BNC 


U0262.'r  81.20 
UO-273/U  2.25 
U0274/U  2.75 
UO-275'U  5.50 
UO-270/U  2.75 
UO-200'U  1.20 
rO-2»l/U  1.35 
UO-30«^U  2.95 
rO-4'14'U  3.25 
UO-625'U  1  35 


10.30  UO-23C  US1.90  Ua-58A/U$l .  15 
.95  CO-24^U  1.30  UO-59A  U  2.25 

1  50  ,  UG-25/U  1.35  UO-83  'U  2.25 

l.25'UG-27/U  1.30  UO-85'U  175 

1.80  ;  UO-27A'U  2.95  UO-86  U  2.60 

.95  ;  UO-26A'U  3.75  UQ-87/U  100 

;  1.50  lTO-29  i:  1.55  U088/U  1.10 

J  1  35  UG-30  U  2  30  lH)-89  V  1.35 

1.35  CO-34/U  16.50  UO-90  U  1.60 

J  1  65  U036  U  17  50  Uli-98  U  1.85 

J  1.65  UO-37/U  17.50  UO-102/U  ,90 

1.20  UO-67'U  2.30  UO-103'U  .68 

J  1.90  UG-58'U  .80  UO-104/U  1.40 

QUOTATIONS  UPON  REQUEST  ON  ANY  CONNECTORS  NOT  LISTED  HERE 

MC-277  PL-259A  PL-32S 

MC-320  PL-274  SO-239 

PU258  PLr284  SO-264 

PL-259  PL-293  TM-201 

COAXIAL  CABLE 

M  Ft.  Type  .... 

1216  00  RG-26'U.. 

650.00  RO-29/U.. 

900.00  RG-34/U.. 

1250.00  RO-35/U.. 

1450  00  RG-54A^U 
220.00  RO-55/U.. 

150  00 
285.00 
675  00 


MISCELLANEOUS  EQUIPMENT 

I.RSF  Soieyn  Indleator . 

SCR. 515  comol.  w/dynamotor.  eantf^  btx... 

Amoorox  IB98  Gamma  CMnt^ . 

Poweretat  1226—115/2309  Input— 0-2709  put. 

Si  9  amp.  . 

EIMAC  39T  lonixatlen  Gau«o . 

R-7/APS-2  Roeeivor . 

R-:8/APS-l5  Roeeivor . 

FL-8  1020  eyelo  SItor . 

RM-29  remote  control  unit . 

RM-14  remote  eontrol  unit . 

RTA-IB  12/24  V  dvnamotor . 

BC.I206-CM2  Roeeivor  . 

A$B-4  Radar  equip.  Complete . 

RCA  AVR-15  Beacon  Roevr . 

Navy  DP-14  Direction  Finder  eomitoto.... 

CU.24/ART-I3  Antenna  Loadlnp  (^nd . 

T-85/APT.5  300-1600  MC  Trammltter . 

BC-I0I6  Tape  Recorder  . 

AN'APA-30  . 

BC-9I0A  Oielileeeepf  . 

RC.I068  Receiver  ..  . 

ATI  and  ATK  TV  Block  Equip . 

BC.348  Receiver . 

RTA-IB  Trantceiver . 

T-47/ART-I3  Trantmitter  .. 

Sport!  IS2I  vacuum  relay  owiteb  (P/0  AN/ 

ART.I3)  . 


M-368 

M-359 

M-850A 

M-360 


K«^-685696-6 

t:»-689l72-l 


T3-I63950 

TV166132 


93-C 

93-M 


49120 

49121A 


37.00 

5.85 

48.58 

49.58 

2.95 

8.95 

8.85 
40.00 
12.95 
69.75 

18.50 
385  00 

4.95 
175.00 
350.00 
379.00 
147.50 

57.50 
.Quote 

Quote 

Quote 

Quote 


Price  Per  M  Ft.  Type  Price  Per  M  Ft. 

$475  00  R(>57  U .  $325.00 

50.00  RO-58/U .  60  00 

300  00  RO-58A/U _  70  00 

900  00  RO-59  U .  60  00 

97.00  RO-62/U .  76  00 

110.00  RO-77/U .  100.00 

APn  $5*  TO  PRICKS  SHOWN  FOB  QUANTITIER 
UNDKR  500  FT. 


Type  Price  Per  M  Ft. 

RC^  i: . 8140.00 

RO-6^U .  180.00 

RO-7/U .  85  00 

RO-8/0 .  100  00 

RO-8  U .  250.00 

RO-9A  U .  275  00 

ROlO  0 .  240.00 

RO-ll/U .  100.00 

RO-12/U...  240  00 


METERS 

1  MA  DC  VY  R  Dtjur  Mod  310  (0-4X9  ecale).$3.75 

500  Miereomps.  DC— 2‘a' round — Sun . 4.30 

Ima.  DC  Fon  type— 4*  Kale  (rem.  from  oquipt).  3.83 
500  ma.  DC  2Va'  R.— General  ElMtric . 2.95 

2  amp.  RF  2\t  Simpeon .  3.15 

5  amp.  AC  4'V  R.— JBT.  .  4.11 

36  V  DC  2>/,*^  R.— General  Electric .  3.95 

9  amp.  RF  3'  «*  R.— Woeton .  6.00 


2  0  LOW  INERTIA  SERVO  MOTORS 

KOLLSMAN— 45  Vilt  60  cycle  4  watte  1500  RPM— 

new  . » . $22.50 

PIONEER— l(M)47-8-A  $6  volt  400  cycle  with  40:1  re- 

ducUoo  gear  . $18.56 

PIONEER— CK'14  115  volt  400  cycle— Includea  damp¬ 
ing  signal  generator  (antooyn) . S47.56 


PULSE  TRANSFORMERS 

UTAH  1  UTAH  B 

G.C.  K54J3I8  Weetinghoueo  l87A¥r2F 

G  E  68G-627  WeetlnphouM  232.AW2 

G  E.  68GS28  WestlnjhauM  232.6W.2 

G.E.  68G929GI  AN/APN-4  Bloeh  Oer. 

G  E.  80GI3  PhItee  352-7149 

G  E.  K.2468B  Pbilco  352-7158 

G.E.  K.2469A  Pbiire  352-7071 

G.E.  K-2744B  Philco  352.7178 

AN/APN-9  (  901756-501)  Raytheon  UX-7358 
AN/APN-9  (901756-502)  Raytheon  UX-iOOOi 
AN'APN.9  (352.7250)  W.E.  0-161310 

AN/APN.9  (3S2-72SI)  W.E.  0-163247 

WeetinpheuM  I32.AW  W.E.  0-163325 

WestinoheuM  I380W2F  W.E.  0-184681 

WeetlnphouM  t66AW2F  W.E.  K8-8683 

WeetlnphouM  t76AW2F 


HIGH  VOLTAGE  TRANSFORMERS 

G.E.— PrI.  II5V  88  cy.  Sec.  8250V  80  MA— 12.5  KV 

ineulation  . $18.50 

G.E.— Pri.  tl5V  80  ey.  Sec.  6256/385O/2SO0V  58  MA 
12.5  KV  Ineulation . $18.50 


CRYSTAL  DIODES 

1N3I  $1.19  1N27  $1.79  IN4I 

1N21A  1.89  IN3I  8.18  IN’43 

1N21B  8.M  IN34  .40  1N41 

1N22  1.89  1N34A  .95  IN49 

1N33  1.99  1N38  1.78  iN92 

1N33A  3.25  1N39  4.25  IN55 


ANTENNAS 

AT-4/ARN-I  . 

AT-38A/APT  (70  to  400MC>  . 

AT-49/APR-4  (300  to  3300MC) . 

AN-SSA  (P/0  8CR-52I) . 

AN-08A  (P/0  SCR-521) . 

AIA-3CM  oenleal  Kan . 

A8B  Yaal— 5  element  450  to  560MC . 

ASB  Yapl^Doublo  etaeked  6  element  ... 
ASA  Yagl- Double  stacked  370  to  430MC. 


1N23B  4.25  IN48 


TYPE  "J"  POTENTIOMETERS 

Ruole.  Shaft  Reels.  Shaft  Reels.  Shaft 

48  SS  5K  1  4*  58K  8  8* 

48  9  14*  5K  3  8'  58K  1 '2* 

IM  SS  5K  1  2*  IMK  SS 

3M  SS  UK  SS  154K  1  2* 

258  1  8*  18  K  3  8*  2MK  3  8 

5M  SS  18K  12'  258K  SS* 

5M  5  U'  15K  SS  258K  3/4' 

5M  I  r  15K  1  2*  258K  3  8' 

5M  5  8'  38K  SS  5MK  SS 

458  1  2*  25K  SS  5MK  14* 

IK  SS  25K  1  4*  5MK  7  U* 

2K  3  8*  38K  I  1  '8'  IMet  SS 

25M  SS  48K  SS  2.5  Met  SS 

4K  SS  58K  SS  9  Met  SS 

5K  SS  58K  1  4'  25 

DUAL  "JJ"  POTS— $2.95  ea 

58  SS  338  SS  25M  SS  2.5  met  SS 

U8  SS  5M  SS  I8K  SS  .5  met  SS 

258  SS  IK  SS  1  met  SS  IK  25K  ■«* 

TRIPLE  "JJJ"  POTS— $3.95  EA. 

IMK  IMK  IMK  H'  28K  158K  15K  H* 


RELAYS 

tlpma  typo  4AH— 2000U  4  ma  DC  coil- 8PDT  oon- 
tacte — hormotically  Mated  5  pin  pluf-ln  bate. $3.30 
tipma  typo  4R-^OOOtl  I  ma  DC  coil — SPOT  eontacte 

— encioeod  typo  9  pin  plup-ln  baM . $4.25 

Stfvtne  Arnold  typo  171  MillliK  relay— 960  thm  coil 

8PST  NO  eontacte . $5.50 

CutiK-HammK  and  Square  0  type  B-7A  contactK— 
24  VDC  coil— 8P8T  NO  200  Amp  eontacte. .  .$4.75 
Price  Brm.  type  161 -M— 220  VAC  eentaetpr— SPOT 

NO  deuble  bk  30A  eontacte . $3.25 

G.C.  CR5I8I-IA6— IIS  V  60  cy.  AC  contactor— 4PST 
30  Amp  opntacte  Not  two  auxiliary  SPOT  can- 

tacte  . $14.50 

RBM— 115  V  60  cy.  AC  coll— DPDT  3  amp  Con- 
forte  . $3.20 


AN/APA.23  RECORDER 

SwofPi  any  recohmr  tKrouqk  >te  tunint  range  and 
permanently  reeorde  froquancy  and  time  of  roaotved 
eiqnalt  on  paner  chart.  Powk  Input- (mater)  27V 
DC  I.5A.  and  (recprdK)  80/IISV  AC  0t-28tt  ey 
I35W. 

Orifinally  designed  to  record  gulM  or  elnowavo 
mcduiatrrf  elgnale  received  AN-APR-I.  AN/APR- 
2.  AN/APR.4.  AN/APR-5.  BC-348.  8-27.  8X-28. 
BRAND  NEW  . $147.50 


SPRAGUE  PULSE  NETWORKS 

7.5  E3-I-200.67P.  7.5  KV.  **E'*  Circuit  I  MierpeK 

200  PPS  67  ohme  imped.  3  eoctlone  . $4.30 

7.5  E3-3-200-67P.  7.5  KV.  CIrcuK  3  MIerpeee 

TOC  PPS.  67  chme  Imped.  3  eections. .  . 80.75 

7.5  E4.I6-60-67P.  7.5  KV.  Circuit  4  eoetipae. 

16  mieroeec.  60  PPS.  67  ohme  imped . $8.25 

15  C4..9I.400.50P.  15  KV.  “E’*  Circuit  .81  mIeroeK 

4C0  PPS.  50  ohme  imped.  4  loctiene  . $16.50 

IS-A-I.400.S0P.  15  KV.  *‘A**  Circuit,  i  mleroeoe. 
400  PPS.  SO  ehme  ImpM . . . $37.50 
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SEARCHLIGHT  SECTION 


GUARANTEED 

BRAND 

NEW 


TUBE  SPECIALS 


STANDARD 

BRANDS 

ONLY 


2K23. 

2K2S 

2K2« 

2K29. 

2K29 

2K33. 


SYNCHROS 


IMMEDIATE 

DELIVERY  FROM  STOCK 

GENERAL  ELECTRIC  ARMA 

CONTROL  INSTRUMENT  BENDIX 

FORD  INSTRUMENT  KETAY 

HENSCHEL  DIEHL 


ARMY  ORDNANCE— NAVY  ORDNANCE— COMMERCIAL 


AY-IOID 

SD 

4DG 

X 

UOSEI 

C-YBtea 

1CT 

SDG 

*G 

UlFl 

C-eep—.e 

C-TRR4P 

IF 

SF 

7DG 

UIGI 

C-MTOI 

C.TRtse 

1G 

SG 

7G 

tJIHl 

C-S*TT*.1 

C-Tt410 

1HG 

5N 

A 

UIMI 

C.4«4es-i 

C-Tt411 

ISF 

SSF 

B 

USAS 

C  eetoe 

C-TB414 

s§ 

SSG 

M 

liSDI 

C.*e40«.i 

C.TB41S 

5CT 

ACT 

N 

USHA1 

C.TT*10 

C-TMTO 

C-7PS11 

SYNCHRO  CAPACITORS 

SYNCHRO 

BLOWN  FUSE 

INDICATOR 

SYNCHRO  BLOWN  FUSE  INDICATORS 


r*rint  2B%  casA  with  otdtr,  balaiKt  C.  O.  D. 
milaa  rated.  AS  prkas  net  F.O.B.  ear  wart- 


LECTRONIC  RESEARCH  LABORATORIES 


koin9,  Phih.,  Ptino.,  sybi*ci  to  chongt  with- 
oirt  oot^co. 


715-19  ARCH  ST. 


Talcphonci 


MARKET 


PHILA.  6,  PA. 

7-  6771  -  2  -3 
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SEARCHLIGHT  SECTION 


Pton^r  1S1S0-4-B 
Input  28  VDC  mt 
14  amps.  Output 
120  V.  400  cy. 
single  phase  at 
I.IS  amps.  (140 
VA.>  Voltage  and 
frequency  regu¬ 
lated.  Made  1949. 
Stock  S8A-304. 
Price  $99.50  Mkch. 


BLOWER  ASSEMBLY 


$9^ 


Lear  frame  COIO.  6(00 
rpm  motor  with  S"  Slrroco 
.impeller.  Motor  28  v.  DC 
19  1*8  Amps.  Output  10 
watts.  Cont.  duty.  Stock 
#a&*$47  Price  99.76  cwch. 


Rodio  Com|Miss  Indicotor 

Compass  Indicator. 
0-360*-5  In.  dial.  26  v.  400  cy. 
8-12  ▼.  60  oy.  Ideal  position 
indicator.  Stock  ^SA-284. 

Prico  $6.50  each 


AIRCRAFT  MOTOR 

Q.I.  Type  SBA25AJ32A 

24  volts  at  2.9  amps. 
76  In/lb.  torque.  8 
lead  shunt  with 
brake.  minute 

rating.  Double  worm 
gear  reduction.  4 
rpm  reversible. 

flA-999  Price  $99.50  eech. 


DIEHL  PM  MOTOR 

Tjv*  PTM-SI-I.  27.6  V.  D.C.  10.000  rpm. 

Dual  Shaft.  Shaft 
S" 

Diam.  0.120.  Motor 

rSA-355.  Price  $19.25 
each. 


SYNCHRO  CAPACITORS 

Production  quantity  requirements  of  the 
following  Synchro  “Exciter”  Capacitors 
are  available  for  immediate  delivery. 
Type  6C?— connected  20-20-20  mfd. 

Type  1C— Mk.  12— connected  .6x.6z.8  mfd 
Type  3C — Mk.  1— connected  10x10x10  mfd. 
Type  4C--Mk.  14 — connected  3x3x8  mfd. 
Quantity  Quotations  on  Request 


BLOWER 

ASSEMBLY 

WESTINGHOUSE 

FL  BLOWER 

4 

115  V.  400  cy.  ITc.f.m. 
Includes  capacitor. 
.  Stock  2rSA-i44.  Price 
$14.50  ea. 

^  DIEHL  DC  MOTOR 

Type  FDE-S9-2.  84v  9 

9.5  Ampa 

rpm.  Cont.  duty.  Motor 

X 

%*  dia  mtg. 

flange  4H*  8q. 

^  Stock  #SA-S64.  Price 

$19.5$  ea. 


Pioneer  Servo  Motor 

Type  10047-2A.  2  e  400  cycle 
low  inertia.  26  v  fixed  phase 
45  V.  max.  variable  phase. 
Stock  rSA-OO.  Price  $12J1$ 


MOTOR  GENERATOR  SET 

N'avy  Type  CAJ-tlM*.  For  OBB-S  Under¬ 
water  utund  equipment.  Mfd.  by  Holtnr 
Cabot.  Motor — H6  volta  DC  at  8.S  Ampa 
0.75  hp.  Generator — 115  volta  50  cyolaa 
alnyla  phaae.  4.0  Ampa  0.88  P.P.  Saif 
#3A-508 

Price  $195.00  each. 


60  CYCLE  AMPLIDYNES 

O.B.  Types  5AM46DBI5  and  5.\M7SAB96. 
Type  4IDB16  Input  116  v.  60  cy.  at  6  amps. 
Output  160  volts  DC  St  0.6  amps.  Stock 
#8A-147. 

Type  7SAB95  Input  115  volts  60  cy.  at  9 
amps.  Output  250  volts  DC  at  1.5  amps. 
Stock  #8A-267. 

PRICKS  ON  REQUEST 


DELCO  CONSTANT 
SPEED  MOTOR 

1/80  hp.  27.5V  d-C  8600 
rpm.  Cont.  duty,  2H" 
diam.  X  6H*  Ig.  shaft  extension.  5/32* 
diam.  4  bole  base  mounting.  Stock  2t8A- 

84.  Price  $19a50  each. 


DC  MOTOR 

John  Oster  '^pe  A*1$A- 
2B.  28  V.  DC  Shunt 

wound.  rpm. 

os./in.  torque.  large 
•  ~  Qty.  Pricee  on  request. 


PIONEER  AUTOSYNS 

Pioneer  Bendlz  Types  AT- 
l;  AT-54;  AT-14D;  AT- 
140  and  others. 

Prices  on  reqoest. 


KOLLSMAN  TELETORQUE 

Kollsman  Type  408  self 
synchronous  units.  (Syn- 
^^^^^^^prbro)  115  volt  60  cycle 
^^■^^^Bexcltatlon.  Use  as  either 
generator  or  repeater. 
8tock  «8A.79. 

Prioes  on  reqneet. 


115  VOLT  D-C  MOTOR 


,  O.B.  Type  8D.  1/20  hp. 
4  lead  shunt.  Reversible. 
Double  shaft  extensions 
Speed  1725  rpm.  large 
Quantity. 

Special  $19.60  each. 


16$ 

BLOWER  ASSEMBLY  I 

Deloo  27  V.  DC  motor, 
5400  rpm.  3*  Sirroco  im-  1 
peller.  Shunt  motor.  4 
In. /ox.  torque.  Base  Mtg. 
Stock  2rSA-352.  Price 
$9.76  each. 

5S|^^9 

G.E.  5A81S1NJ9 
(PE-118)  Input 
26  VDC  at  100 
ampa.  Output  115 
v.  400  cy.  1  d  at 
1500  VA.  PF  0.8 
W.E.  Spec.  KS- 
5601L1.  Stock 
:;SA-286.  Price 
^0..5O  cat’h. 


PE-218Elnverter« 
Hussell  Electric 
and  Iceland.  Input 
28  VDC  at  92 
amp.  Output  115 
V.  400  cycles  at 
1500  VA.  PF  0.9. 
Stock  SSA-112A. 
Price  569.50  each. 


Ireland  SD-9S— (10285)— Input  28  volts  DC 
at  60  amps.  Output  115  volts  three  phase 
400  cycles  at  750  va.  0.90  P.F.  Second 
output  voltage  of  26  volts  400  cycles  at 
50  V.A.  Voltage  and  frequency  regulated. 
Designed  for  use  with  various  autopllota 
Stock  sSA-209. 

Price  $99.50  eoch 


LEAR  POSITIONING  MOTOR 

Model  166A.  115  watt 
V-  ^  motor.  10.000 
,^B  rpm.  Int.  duty.  Re- 

I^B  veralble.  Dual  rt.  angle 

output  shaft.  Release 
clutch.  7:1  reductlor 
to  output.  250  1  re- 

B.  duction  to  limit 

switches.  Stm-k  ItSA- 
14X. 

Pricee  on  request 


MAGNETIC  AMPLIFIER 
Pioneer  Type  12077 

116  V.  400  cy.  One  Tube  Servo  Amplifier 
using  saturable  reactor  type  outlet  trans¬ 
former.  Limited  Quantity 


0  SYNCHROS  AND 
SELSYNS 

N«Ty  Typn 

A:  M;  ISF;  5G;  5F:  5SDU. 
ISO;  5SF:  5HSF  5DO:  7U 

•tc- 

Army  Types 

II;  IV;  V;  VII;  IX;  XXI 
XV;  etc. 

O.E.  Types 

2J6F8:  2JD5J2:  2J5A2;  2J5HA1 ;  2J1R1: 
2J1F1;  8J1G1;2J1F3;  2JD6HB1;  2J5L8A1. 
2JD6C2.  etc. 


SERIES  MOTOR 

John  Otter  Type  A-21D-7A 


Amps.  11.000  rpm.  cont. 
duty.  l-H*  diam.  x  2-H" 
Ig.  Front  flange  mtg. 
Shaft  3/16  dia.  x  S*  ext. 
Stock  rSA-353.  Price 
$8.75  ea<  h. 


M 1 

/  products  CO  1 

4  Godwin  Ave.  Paterson,  N.  J.  I 

j  f  1  1  1  ^  1 

■  ^  '  F  ■  T  ei  iT  e 

\  [•]  i 

IMMEDIATE  LOW  ,  FULLY 

DELIVERY  PRICES  GUARANTEED 


SEARCHLIGHT  SECTION 


OIL  FILLID  CONDENSCRS 

V.D.C.  Prlc«  MFD  V 

AO  f.is  .1-1  3 

400  .U  .1-.5  2 

100  l.M  3  3 

500  .85  S  7 

'lOO  l.M  8  4 

500  I.S5  01  5 

AOO  .45  .01-  03  6 

HOO  .44  03-  03  8 


MPI> 
6  2 
0 


GEAR  ASSORTMENT 

100  tfiiall  uiwtrtMl  t^am.  UokI  ara  stainless  bteel  or  brass. 
Experiioemer's  dreaal  . Only  $4.M 


COAXIAL  CABLE  CONNECTORS 


VERNIER  DIAL  or  DRUM  (From  BC-221) 

Oial-SS'  dta.  O-lOO  In  360*.  Black  with  sHrer  marks. 
Has  thumblock.  DRUM— 0-50  In  180*.  Black  with  sHver 
marks  .  attkar  tSs 


Mr  TV 
8S-1AF  U-U 

rG-22  r  i.M 
i:G-22A  U  I  M 
UO-23  V  I.M 
UO-23B/U  1.46 
IT0-230  U  1.46 
ro-24  U  1.36 
ro-25  V  1.35 
UG-27  V  1.36 
UO-27B  IT  3.45 
lTO-28A>U  3.75 
rG-30/tJ  2.36 
UO-57B'U  2.36 
U(i-M  V  .86 
CG-SSA/T  1.15 
rG-56A  V  2.25 
Vr»-M  f  1.75 
r<l-K7  r  1.46 
I'G-HN  1*  1.16 

rO-86  U  1.35 
rG-102  U  .46 
ITG-103/U  .48 

rG-104  V  1.46 


4^35  HOOD 

uo-ioe'U  .1 

UO-107'U  5.7 
U<;-175  U  .1 
UO-176  r  .1 
ITO-IS6  U  1.3 
UO-324  V  1.2 
UO-356  V  2.4 
VO-260/r  1.2 
UO-261  U  1.2 
UO-274  X’  2.7 
UG-260  IT  1.2 
UG-306  IT  2.4 
rG-4M  IT  1.2 
UO-625  V  1.3 
CW  12SA/U  .3 
M-a58  1.3 

M-359  .3 

P1^25H  .3 

PL-259  .8 

PI^259A  .8 

PL-274  l.J 
SO-239  .4 


IV  U.26 

U€m/U  U-IF 

8^1AC  M.42 

83-lAP  .36 

H3-1F  1.26 

83-lH  .12 

83-lHP  .25 

83-U  .75 

83-lR  .46 

85-lRTY  .45 

83-18P  .56 

83-18PN  .55 

83-lT  1.36 

83-3AP  1.45 

83-3J  2.16 

83-2R  1.76 

8^32AP  I  46 

H3-22R  .48 

H3-228P  .46 

A3-168  .15 

K3-185  .15 

rG-13  IT  1.76 

rG-21  IT  .45 

1;G-21B  it  1.35 


SOUND  POWER  HANDSET 

BRAND  NEW 

iDcludaa  6  ft.  cord.— Uses  no  bat  - 
terles  or  cxtemnl  power  aourrc. 

m.56  ff 

AC  LINE  CORDf  6  ft.  loof  with  molded  plui . Iff 


BALL  BEARINGS 

ID  OD  TliVk.  Pricw 

5  1/2  6  1/2  1  13.75 

5  5/64  6  15/64  9/16  3.56 

4  1/8  5  9  32  23  64  2.45 

1  17/64  2  7/16  25/64  1.75 

1  13'64  2  7/16  25  64  1.66 

.11/8  2  1/2  5  8  1.75 

1  1/8  2  1  8  5/8  1.76 

.  1  1/16  1  1/2  9/82  1.56 

3/4  1  3/4  9/16  1.66 

5/8  1  9/16  7/16  .46 

1'7  1  3^8  1  3/8  1.66 

2564  15  32  11/32  .46 

3/8  7/8  7  32  .46 

11/32  1  1  32  5/16  .45 

8/16 _ 55  64  13/32  .45 


Mfi.  No. 
MRC5628-1 
MRC7624.1 
MRC7621  266 
MRC164M2 
MRCI64M1 
Federal  LSll  . 
Norma  SllR 
Federal  AS41.. 
Schacs 
Norma  263S 
ND6262-C13M 
ND  3266 
ND  R4 
HRC34R1 
MRC36R3 


PRECISION  RESISTORS— </«  WATT— 10» 

•/  10  4S  12.32  14  «8  02  .  M  147  5  706 

2  5  10  84  IS  02  16  8  7».81  220.4  2.1W 

3  6  11  26  13  52  16  37  106  8  301.8  3.600 

H  11.74  13  8»  1238  3606  ..  ... 

6  68  125  414  3  5».148 

PRECISION  RESISTORS— H  WATT— SS« 

25  II. 1  75  400  8.600  16.«»  “SSS 

334  13.16  87  723.1  7.W  I*.™"  H'SSS 

444  13.3  »7  8  865  7,300  17.000  43.000 

502  16  125  »70  7.500  l».860  67.000 

.557  26  178  1.500  8.000  20.150  fO.OOO 

627  44  73  17»  6  2.500  8.600  31.W0  aj.JOg 

76  48  180  2.850  8.800  25.000  W.OOO 

1  00  46  200  3.«»5  10.000  26.^  S'SSS 

1  01  52  210  4.000  12.000  30.000  “.OM 

1  53  55.1  235  4.286  14.825  32.700  TO.OW 

2  04  61  240  4.46!  15.000  32.^  125-222 

_  3  26  65  260  5.714  15.750  33.000  180.000 

»7.66  6  26  66  6  270  5.000  15.755  33.300 

116.66  6  89  69  290  15.810  36.888 

125.66  296.3 

S2  PRECISION  RESISTORS— 1  WATT— 4S< 

55:66  I  2.68  15  60  426  7.000  M.JOj 

75  66  II  2.8  18  80  1.530  8.260  JJ.OnS 

166.66  2  2.86  28  125  2.215  9.000  JJ.gW 

31  3.1  30  250  2.260  10.000  68.000 

861  3  39  38  270  2.680  12.000  70.000 

1  01  4  29  45  5  312  3.300  50.000  84.000 

1  166  5.21  54.26  420  6.221  95,66R 


NEW  COAXIAL  CABLES 


Prlc* 


HO  5  U«  $146.66  KG  22A  V _  $2 

RG  6  V  I  1M.66  KG  24  6 

RG  7*  *5.66  RG26'U  .  4 

K0  8*i:.  166.66  KG  29* 

RG9*,U.  256.66  RG  34  V  . .  3 

K0  9A  U.  275.66  KG  35  6 

RO  10  246.66  KG41*G  2 

ROII*U...  166.66  KG  54A  U 

KO  12  .  246.66  KG  55*.  I 

HO  13*/0  216  66  RO  ,57*  U  3 

RO  17  .  656.66  RG  58* 

R0  18U  .  .  .  666.66  RO  58A  V  * 

RO  19.  .  1256.66  HO  59* 

RO20/t'  1456.66  RO  62* 

H<1  21  _  226.66  HO  77* .  1 

KO  22  U*  ..  156.66 

Add  25%  f«>r  orders  less  than  500  feet. 

*  No  minlmiini  order  -others  250’  minimum. 


TORUiNGTON  BlQg 


Brand  New  Mefcrs — Guoronteed 

O-IO  ma  Dr.  34'..t3.M  0*W  Amp.  D.C.  2<4'.  S2.M 
0-1  Ha  D.r.  34'  Dalur. .  (Hrale  Reads  0>4  KV).  S9.7S 


SELENIUM  RECTIFIERS 

Pull  NVase  2<N>  MA  IISV. 

Hslf  Hsse  100  MA  IISV . 


TIMING  MOTOR 

S  RPM  U5V  60  eye 
E.  In^roham  Co. 


PRECISION  RESISTORS— 1  WATT— 40# 

100.000  149.500  270.000  348.000  5IIO.aQ 

105.000  150.000  298.000  399.000  II00.W 

120.000  240.000  310.000  413.000  MS.JO 

128.000  260.000  320.000  520.000  *55.|S 

1.10.000  622.000  700. it 

132.000  SOO.W 

MEGOHM  1  WATT  1%— $1.S0;  S%— 40# 
PRECISION  RESISTORS— 2  WATT— 7S* 
4.385  5.000  6.000  10.000  19.917 


UNIVERSAL 

JOINT 

ALUMINUM 


400  CYCLE  INVERTERS 

Laelofid  Eketrfe  Co. 

lU-  2n  2^  V.D.C.,  92  A.  W>00  R.P  M.  thtt; 
400  rye  1  phase.  1500  V.A.  90  PF . 


.\mp.  Per  IM  Amp.  Per  Amp.  Per  j _ /I  9 

1'8.  M  M  3'4  M.M  $ .  |3.«#  SPAGHETTI  SLEEVING  a»ortment-90  feet. 

3/8.  .  4.M  ,  4  55  .  * 

1/2.. --  e.Mis!;!!..  i—  is .  3.m 

3  AG  FUSE  HOLDERS  (Finetr)  2Se 


DIFFERENTIAL  Used  $4.9S 

'  New  $9.95®® 

.344'  dla.  X  5%*  lone 

Vwd  between  two  r7K24's  at  a  dampener.  Can  bi 
roorerted  to  3600  RPM  Motor  in  10  minutea.  Crm 

verRloo  sh^  sui^Ued.  (CoDTerted) . iS.St 

Mountlne  Brackets  —  Bakellte  for  selsynt.  and  dlf 


TYPE  “J"  POTENTIOMETERS 

100  R.8.*  l.SOO  1 '48.S.  ISK  1.4  200K  S.9.* 

150  8.8.  2.000  L4  26K  8  8.  25nK  S  8 

300  8.S.*  2.500  8.S.  70K  8.8.  250K  8  8  • 

400  S.8.  3.000  3  8  SOK  8  8  .'iOOK  98  * 

500  8  8  .  4.000  3  8  lUOK  7  10  IMeg  8.S. 

1.000  3  8  5.000  S  4*  lOOK  8.9.* 

1.000  8.8.  lOK  5  8  200K  5/8 

"Split  Locfclwfl  Bushing _ $1 .50  EACH 


DELAY  NETWORK— ALL  14000 

T  114— \pprox.  2.2  micra  sec.  delay . 1 

T  115  Similar  to  T  114  with  tap  bremeht  out  I 


ferentlals  shown  above. 


Sound  Powered 
Cliest  Set  RCA— 
With  24  Ft.  Cord 
Per  Poir 
USED  $17.60 
NEW  $26.40 


TYPE  ' 

Ohms  Shaft  | 

1000  88. 

lOK  5  10' 

15K  8.8.  I 

8D — Screw  Drlrer 


POTENTIOMETERS 

as  Shaft  Ohma  Shal 

-lOK  3  8't  I  Me«.  1  2* 

M)K  14*  ,  1  Me*.  8  8 

I  1  Mec.  8.8 

*- Split  Locking  Bushlng- 
t— With  Switch 
-$2.00  EACH 


OIL  FILLED  A.C.  CONDEN$ER$ 

V.A.C.  Price  MFD  V.A.C. 

750  MM  15  440 

800  7.9#  4  4  375 

AAO  S.49  26  330 

660  9.49  20  330 

660  4.49  4  330 

660  4.49  3  3.30 

660  4..49  1  75  330 

660  3.49  20  220 

OOP  2.49  7.S _ 220 


POSTAGE  STAMP  MICAS 

mmf  mmf  mmf  mint  mmt  mmf  mmt  mfd 

10  4U  70  125  240  400  680  0UI6 

20  43  75  135  250  430  800  .002 

M  47  80  ISO  270  470  820  .0027 

23  50  82  160  300  500  910  .0033 

24  51  90  175  330  SIO  .001  .0035 

26  .56  100  180  360  580  .0012  .0036 

33  60  no  200  370  600  .0013 

39  62  120  220  390  650  .0015 

Prlee  Schedule 

10  mmf  t<>  820  mmf . 

.001  mmf  tu  0016 . . 

002  mfd  to  iH)82  mfd . 

01  mfd . ;; 


mfd 

.004 

.006 

.0065 

.0068 

.0082 

.01 


JONES  BARRIER  STRIPS 

2—  I40Y  $.17  3— 141W  .27  1  9— D 

3—  140HW  .21  4— 14tW  .33  12— L 

6—140  .26  5—141  .24  !  3—1- 

10— 140W  .94  5— 141HW  .41  2— U 

10— 140HW  .94  7— 141HW  -9*  3— li 

3— 14mW  .27  >— 141HW  44 _ 


1N^4  Oywal  Dloile 


Oynamotar  D.M  3:iA . $3. 

Chehes:  30  Hy.  80^A  ■#  .%i.29:  IHY.  M  m/TW- 

Power  Taa  Switek  OHMITK  (»3l3-5  Tapsi 
Rhorttne  15.\  I50  V.  .4.0 . . 


TIME  DELAY  RELAY 

Raytheen  CPX  24166 
I  Mia.  Delay.  Ill  V..  60  Cycle 
SH  second  recycUnf  time  spring  return  • 
Micro  switch  contact.  10.4  •  Holds  ON  as 
long  as  power  la  applied  •  Fully  Cased  • 
ONLY  . $«.$0 


SILVER  MICAS 

mmf  mmf  mmt  mmf  mmf  mmf  mfd 

10  g  40  75  135  250  410  680 

18  '  50  82  150  255  430  700 

P  '  51  100  155  260  470  .0011 

23  56  no  170  270  900  .0013 

M  60  115  180  360  510  .0015 

27  62  120  206  370  525  .0016 

30  66  126  225  390  560  .0013 

39  1  68  130  240  400  570  .002 

Prlee  Schedule 

10  mmf  to  700  mfd . 

Oon  mfd  to  .002  mfd . 

0022  mfd  to  .0082  mfd . . 


Mika  Connecter  AmuhrsMl  i 
.tmphenni  ho-31  cad  plated. 


2J1G1  SELSYNS  *9*® 

400  CYCLf  IRAND  NEW 


PULSE  TRANSFORMERS 

UTAH— h261  ors  9386  $34# 

WF.8TKRN  KUECTRIC— D16617S  D161310 

KH86^.  K81i.565.  K89800.  K893ei.  KSISUI 
QB.V>:RAL  KLXCTRIC— R373fA  M-O-S 

JKFFKIUSON  ELECTRIC— C-ltA-1818 


RELIANCE  MERChWI'Z-ING  CO. 


Arch  St.  Cor.  Crotkey  Philo.  3,  Pa.  Telephone  RIttenhouse  6.4927 


IMMON  TOIL— TR  IMS  TRIM! 


mlw  3.'.i  TlM-tA;  l.tl  lUI-i.*:  T-I2JMll-*0 
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ELECTRONICRAFT 

INC. 

27  MIIBURN  ST.  BRONXVILLE  8,  N.  Y. 

PHONE:  BRONXVILLE  2-0044 


SEARCHLIGHT  SECTION 


400  CYCLE  TRANSFORMERS 

AUTO.  400  ry.  (S.K.  Cat.  No.  MNUM. 

KVA  Volta  4rt0  34.V«H»  IIV 

New  . $6-9S 

FILAMENT  4IW  2iHK)  Cl*8.  Input— 0/75  RO  H.’i/ 10.". 
ir.  12,'.V  thitput -5V3A/5VaA/5V6A  6.SV  0  5A 

No  :24i«mV-Xew  . W-95 

PLATE  WECO  K8  9500  WHI  cy.  115V. 
j;t.50-o  |::.vi  at  .or.7A  (27W  V.  Totall.  Elerstat 

vhMeil.  Wt.  S.3  llw.  New  . $2  95 

Plata.  Thordarton  ffT40889.  10.50  VA.  Vri:  105- 
12IIV.  ‘HMi  cv.  I  I'H.  8*t:  5000V.  Center  tapped. 

t  .5KV.  in^u^ati•>»  Brand  new . $49  50 

PLATE  It  FIL.  WECO  KH95.55.  4iMi  cy.  Bn:  115V 
S«-.  ri;  l»3t>-0  y3O.  Sec.  Si:  Three  6.3V  wind 

iriKH .  $4.95 

FILAMENT.  4'm»  24«M.  i  p*.  WKCB  KSW.W.  I»rl . 
ll.'.V.  .4«r:  S.2V1.2.5A  «.:i5Vl..5A  Klecatat  shldeil. 

Wt  0  5  llw.  New  . $2.95 

PLATE  4  FIL.  400  2«»m)  cy  Pri :  O  KO  11.5V.  Se» 
r  |.il2ihiVlH‘  at  1..5M.V.  See.  -  S2-4O0  VDC  at 
i;;oM.\  Vil.  6  4V4  3A.6.35VO  XA  i\n< 

IVmVi  5V2.\  .5V2.V  $4.95 

RETARD.  400  cv.  W'ECO  KS959S.  4  llenrv 

IimiMA  . $2.75 

HIGH  POT  TRANSFORMERS 

Hifh  Voitata  Trant.  W>stlnah<tu<.«  l*ri:  115.  60  ey. 

1.5.00tt  C.T..  60  MA,  thwl  for  lU'I’ct  test 

set  up.  C.  T.  unaroundeil . $39.50 

PULSE  TRANSFORMERS 

PULSE  WECO  KS-').5«.3  Suppli«*H  voltaae  peak*  of 
3500  from  X07  tulie  Te^tei!  at  2000  INllvs  sec  and 
.’tiHHi  peak.  WdK.  1-2-lt*  ohms.  Wdg.  1.3--72 

ohm-  L  i>f  WdK  1.3^oN2H  at  loO  cpa . $7.50 

PULSE.  Wr4  ti  KS-l«i:;io.  .VI  KC  to  4MC.  1\* 
Ilia.  X  1%"  hmh.  120  to  23.50  ohm*.  New.  . .  $6.75 
Hifh  Raactanca  Trani.  t;  K.  type  Y-3502A— 60  cy.. 
Voltage  112(01  135.  Iniluclanre  H.V.  Winding  1.35 
Henries.  Hutput:  Peak  Voltage  22.XKV.  Cat. 
M:nH06.5<:i.  .nw  . $*9.50 


MODEL  AN/APA-10 
PANORAMIC  ADAPTER 


2.S  KVA  DIahl  ElM.  C».  12IIIK:  to  12nA('.  BO  ry.. 

1  Ph..  t'ompMe  with  Magnetic  Controller.  2  Field 

Uheos  and  full  .set  spare  parts  Including  '.pare 
armatures  for  generator  and  motor.  “  '''' 

2  KVA  O'Kaafa  and  Marritt.  115IX 
<•>  .  1  Ph  Kxport  t’raiisl.  New.... 

MOTOR  GENERATOR.  TVI^K  Ccr 
Unit  of  r  H  Navy  TCK  7  Traii.sui 
Motor:  2  H  P  .  2.30  V.U.C..  lo  amp 

tienerator:  I! .  -  .  . 

115  V  IX’  . 

H.  lf  excittsl. 


D.C  .  0.35A. 
.34H0  ILP  M. 

'^’^’*$365*0) 


INVERTERS 

Onan  M'G.'2I5H.  Navy  tj'pe  Pr  13.  Input  11"  230, 
60  cy,.  1  Ph.  Output:  115.  4'«i  cy..  I  Ph..  12Kw 

and  2«V  IH’  at  4  amps.  New .  $295.00 

Leland  Elec.  Cq.  PK2iN)A.  Input:  2XIM'  at  :;x  Amp' 
Output:  wiV.  «*H)  cv.  1  Ph  .  4'‘5VA.  New  . $22. 50 
G.E.  J8I69I72.  Input;  2XIN'.  tiutput;  11.5.  40oi‘v.. 

I  Ph.  1  5KVA.  New . $32.50 

G.E.  5ASi3l55IIA.  Mixlel  21M.  Input'  2-'<lM'  out¬ 
put:  11.5.  400  cy  .  1  Ph,.  I.5KVA.  Uegulated. 

New  .  $89.50 

Holt2»r-Cabot  M.G.  164  Input;  440.  Ph  .  oo  c\  . 
Output;  70\  .  146  cv.  3  Ph..  0.140KVA.  New  $67.50 
Eicor.  32DC  to  IIOAC.  ho  c\..  1  Ph.  at  2  4  Amp' 


ProvidM  4  Types  of  Prosentotioii: 
(1)  Ponoromic  (2)  Aurol 
(3)  Oscilloprophic  (4)  Oscilloscopic 

iN'sIglled  titl  Um'  With  receiving  et)Ulpmetlt 
AUK  7.  AN  \IH(  \N  \PU  4.  Si  It  5*7  or 


DYNAMOTORS 

Navy  typa  CAJO-2II444.  Input  ;  105  to  130IN 
put;  either  2«IM’  at  20  amps,  or  13ln’  at  4o 
l^dlo  Altered  and  complete  with  line  s 

Type  PE94CM.  Fc*r  SCH  522.  Brand  new  in 


Price 


AMPLIDYNES 

.  Input;  27VIN'.  Output:  OOVIN' 
IH’M.  T\peM(;  27  B.  New  $34.50 
NJI8A.  Input;  27VIM'.  44  .\mp'. 
put:  60VIH’  at  X.H  Amps,  ,5:50 
.  $22.50 


TEST  EQUIPMENT 

TS-127  r  l<aioie  Fre«i  .Meter  375  to  72-5  Ml' 
TS  47APU  Test  Osiv  40  50rtMr. 

TS-4ST  r  Peak  to  peak  VTVM 
AN  APIM  Ue<euing  sets. 

KIIIA  .VPU  5A  IhH-eiver  1000  tO  I'tOOO  .MC. 

AN  APR  4  Tuning  I  nits  TN  17  (76-:iiH>  MCi 

AN  APH  4  Tuning  I  niM  TN  IM  i;i0U-l0iNi  MC 

AN  APR  4  Tuning  I  nits  TN  lo  t;i.5o  22oit  Mi* 

TC  511  Range  •  \"  Tuning  I’nits  iU(»-370  Mi’i 

.\N  .\P.\  -lo  Panoramic  .Vilapter*  115V  60  cyrU 


AMPLIFIERS 

OK  Servo  type  ft’VTCI  400  orla 
Conitant  Output  Line  ltr-730C 
Synchro  Amphflera  for  Radar 
Intercommunication  type  BC-605 

ANTENNAS 

MR  162  <'oa<it  Guard  234  ft.  whlpa 
.VS-33  AIT  2.  .\T  .38A  AIT.  A8-62/AP81S 
A8-125/APR  for  APR-5A 
TDY  RADAR  JAMMKR  HORNS 
PARABOLOIDS.  MAGNKSIl'M  DtSIlES  174' 
dla. 

8C'R-623-A  (part  of  R<'153  B  Anterma) 

Ci;  64  AIT  .Lotenna  matching  unit  50  (Rim  unhal 
to  100  bal. 

POTENTIOMETERS 

W  E.  KS-1513M  Linear  Sawtooth 
W.K.  KS  H732  for  SCIt547  lUdar 
W  K.  KS-XHOl  Motor  Driven 


SMALL  D.C.  MOTORS 


G.E.  SBAS0L12A. 
Field  tiOMN-  at 


$27.50 
Shunt 
.  $9.50 
•  ratio 
.  $8.50 


Qatar  E-7.5.  27.5bc.  i  2HHp'  36 

Wound.  New . 

Oumara  Co.  typa  ELBG.  24VD('  i 
For  type  B  4  Intervalometer.  New 


Repoir  Ports  tor  BC-34t  (H,  K«  L,  R  only) 

.\l'4o  ItC  224  Models  F.  K  .  t'oiN  for  aou.  r.f.,  det., 
om*..  1  F..  c.w.  o«*..  xtal  niter*.  4  gang  cond.,  front 
panels,  <lial  a<Membliaa.  vol.  rrmt*. ,  etc.  Write  for 
complete  U<(t  and  free  diagram. 

HIGH  QUALITY  CRYSTAL  UNITS 

Western  Klectric --type  CH  l.\  .5R  in  holders.  4* 
pin  spacing.  Ideal  for  net  frequencv  operatirm 
.\vailahle  in  tiuantitie*.  5910-63.50-6,370-6470  6510 
6610  6670-6690-6940  7270-7,3.50  73X0  7390-74H0-7.5SO 
-9720.  \\\  fuDdamental*  in  K('.  Good  multipliers 
to  higher  frequeoriea .  $I.2S  aach 


BLOWERS 

Waatinflhauaa.  Type  FL.  tl5V.  4(i 

Airfl.m  I7C.F  M  New  . 

E.A.D.  Typa  J50-CW  — 60  cycle - 


SYNCHROS 

Fard  last.  Ca.  Synchro  iMfferenttal  Generator.  Moil. 
3  Type  5SIM1.  9U/90V.  400  cy..  Ord.  I>r.  17.3020 

New  . $22.50 

Armar.  8>iirhrn  IHfferantial  Onerator.  Type  6DG 

New  .  $60.00 

ElactralUR.  Terpua  Mathr.  Power  Driven  MKIO  Bu 
of  Urd.  l>r  .No.  499.50II.  New . $6.50 


LINEAR  SAWTOOTH 
POTENTIOMETER 
W.E.  KS-1Snt 

Ha*  rootinuoua  resistaiM'e  winding  to  which  24 
volt*  D  C.  1.4  fed  to  two  fixed  tap*  IKO*  apart.  Two 
rotating  hruiihe*  iMi*  apart  taka  off  linear  saw- 
tooth  wave  voltage  at  output.  Brand  Naw.  .  .$5.50 


RADAR 

.Vnumiui  Trar»  lie**  I  nit  .\8G1. 

Radar  Set  S4j  I'omplete  with  spares. 

SIiMlulator  tv-pe  SD  II. 

I"uL>e  Timers  CI'Z  .50.\GD  (8l)-5  lUdari 
Itadar  Cry'dal  I’nits  9X.35lu'.  Raytheon. 

1N21B  S>hania  Ihodes 
Repeater  Adapter*  CILM  .50  AFO. 

SO  Series  .V(ve<Mory  C'lmirol  Panels. 

SI)  Series  TranHimtter  llecelver  unit. 

C.LRD  23AKK  Bearing  Control  I'nits  for  SO  Series. 
.5u\illarv  Rectifier. 

RADAR  ANTENNAS 

Tyaa  SO*l  <10C5ti  aHiemhly  with  reflectoi.  wave¬ 
guide  nozzle,  drive  motor,  etc.  .New  ...  $279.50 
Type  S0>3  (3  CM.)  Surface  Search  type  with  re¬ 
flector.  drtve  motor,  etc.,  but  leu*  plumtnng.  New 

in  original  caieiv .  $189.50 

Typa  80*13  (10C3f.)  t'omplete  assembly  with  21* 
dish,  illpole.  drive  motor,  gearing,  etc.  New  $149.50 
Al*o  in  .stock  —  .*pare  reflrrtiir*.  nozzle.*,  pr«>he'. 
right  angle  hcnds  for  SO-1  antenna*. 


PARABOLOIDS 

Spun  Magnesium  dUhe*  174*  dla.  4'  deep.  Mount¬ 
ing  brackets  for  elevation  and  azimuth  control  on 
rear.  14  i  IS*  opening  in  center  for  dipole  Brand 
naw,  par  pair  .  $12.50 


MISCELLANEOUS 

Catlu>le  lU)  Shield.*  for  3*  tube...  .  $3.75 

5’aria«'  type  Motor  Control*  6tH)  watt . $13.50 

lU  t'M  Waveguide  90«  elbow . $20.00 

Adel  t'laouL*  a.*.*orted  type*— write  for  sample* 

Shock  Mount.*  Ix>rd  S2u . $.40 

Shock  $lount*  1’.  S.  Rubber  S.5I50C . $.30 

Commando  Pole  Jack.*  (Cook  Klee.  Co.) . $1.00 

SwRchlioard  lamp  Receptacle*  A  Jewel* . $.40 

SCIL522  Tran.smitter  Receiver*.  Brand  New 
Fire  Detector  Wilcolator 

.No.  A-4242.  Ord.  No.  B  2577.36 . $1.00 

Dial  Drive  AHnembly  tor  Bendii.  MN-2X-Y.  .$4.50 
ln*tructu)n  51anual  for  St'R-t9.3A.  B.  C.  D.  E  $1.50 

Stdenold  t'annon  24  V.D.C. — New . $2.60 

.^ttenuxtors  Tech  lah  .5«M»  .500  type  700 . $4.75 

Volume  (*ontrul  Dual  fur  IU*-433G . $2.85 

Switch  60(1  V..  60A.  llendix  CB11N)78 . $9.50 

Switch  .Vrkle**  II  .*ec.  Rotarv . $4.50 

Switch  .\rkle*H  16  »ec.  Rotary . $7.50 

Switch  Panel*  SA  2  FRC  . $12.50 

Switch  Micro  R-IU*2T  . $.C5 

Switch  Navy  Rotarv  S64749] . $17  50 

C««ta4-tor  4‘RP  23AG()  for  Sfl-I  radar . $24.75 

Band-Switch  as.*emh)y  for  AR-89  receiver. .  .19.50 
RT7-AN  APN-1  Receiver* 

IU  -423B  5Iodulators 

B<'-1.36651  Jack  Boxe*  large  quantity 

Sweep  Generator  t'apai'itor*  5/10  mfd . $2.50 


SOUND  POWERED  CHEST  SETS 

U.  8.  Inttrumant  Ca.  No.  A-260  CombUiation  head¬ 
set  and  che*t  microplione.  Brand  new.  Including 

20  ft.  of  rubber  covered  cable . $17.50  aach 

W.E.  Labaratory  Haadiet*  Tvpe  316  B.  6oo  ohm* 
at  1000  r.P  S. 

Brand  new  ITlce  per  *et . .  $6.50 


RECTIFIERS 

G  K  No  6  IB'*9F16  for  .54  cell*  10  amp*. 

Mallory  APS-20-In:  115  230  60  3.  Out:  12/42V 
6.5-130A 

Turret  Trainer  Supply.  Ini  226  60  3  Otit 
2*5'  1.3nA. 

Complete  *pecs.  oo  re<iue*t. 


RELAYS 

Struthenv-Dunn  IBXXI29.  no  AC _ 

.Advance  type  45.54'.  SPDT.  115  A  C . 

Leach  type  11.54A.  SPDT.  115  A.C . 

Leach  type  1054.  BSN  2()-2hV  D  «' . 

Clate  Plug  in  ha*e  No.  .tOFMX  11.5  A.C. 
G  K.  Plug  in  l)a*e  Sennitive  K27J853.  .. 

Wertern  Klectric  I)  163761  Plug  in . 

Guardian  Time  Delay  type  B  9-SPDT. 
Havdon  Tiiue  DeUy  17717  llOV/60 _ 


Rotad  Conctrns  Nat  30,  FOB  Bronx- 
0  York.  All  Marchondita  Guorontaad. 
Prices  Subject  to  Change 


INDICATORS 

IO*24/ARM'9  . $12.50 

I0*I4/APN.|  . $7.95 

IO-60/APA.I0  Panoramic 
Adapter  converted  for  60  evcle 
operation— complete  with  tuh,>' 
and  80  page  Tech,  kfanual 

$245.00 


HI-VOLT  CAPACITORS 

25  Mfd..  2()K5  $26  50 

2.5  Mfd..  15KV  $22  50 

I  Mfd.,  15KV . $44. 5^ 

1  Mfd..  7  5KV . $12.50 

2  Mfd..  60KVA _ ;  $14.^0 

50  KV  4''apacitor*  alto  available 
varlou*  altea.  Write  for  ll*t. 
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Bay  TOP  RadiO'Electronic  Bftiuesi 


SPECIAL  PURPOSE  TUBES 


OIL  FILLED  CONDENSERS 


MFI>  IH.IMW  Volt  Vitamin  ”Q‘‘.  Oranitr 
iDHulatM  >Lr»*»  Terminal  i^"  i  ;5*t*  i  High 


1\  !*rnf<J  WMMi  VIM*  Two  Oramlc  Ins.  Terms. 
W  \  ‘.^-a  X  4\  High  t  an 

fttacR  Priea  CA  OC 

Na.  6052A  Each  #^.79 

IMI  KilIM  t'ondenwn  !0  MFH.  JJO  V.A.f.  Koiin<l 
t  an.  J  i,"  DtanMiei  k  3-V  High. 

Stack  Priaa  e  QK 

Na.  Sk58A  Each  #*79 


4  MFD.— 1000  VOLT 


stack  Prlaa  Cl  QC 

Na.  M69A  Cack  #  I  *79 


.5—5000  VOLT 
G.E.  NO.  26F405  CERAMIC 

Insulator  Hcraw  TcrminaR  4*  x  SH*  x  4H*  hl(h. 

StMk  Frica  C<9  AE 

Na.  kltSA  Each  #A.70 


1  MFD — SOOO  VOLT 
GE  No.  23F49-G2  Coromie 

Insulator  Mcriw  TenoiDalM.  344*  x  4^*  x  4H*  hlch 

Stack  Prka  C^  OR 

Na.  SIMA  Each  9H.A9 


4  MFD.— 1500  VOLT 

C'KIUMU'  INIII.L.\T<)K 
WRKW  TKKMIN.VU* 

StMk  Priet  * 


8  MFD.— 1000  VOLT 


0:il.\kll<;  I.NHl  L.\TOU 
l«'K>:W  TKKMINALS 

StMk  PHm 

Na.  SI02A  gatl 


MISCELLANEOUS  ITEMS 

TS-13  Handset 
TS-9  Handset 
T-46  Chestset 
BC-602  Control  Boxes 
BD-72  Switchboards 
BD-67  Switchboards 
J-5  Flameproof  Keys 
J-38  Keys 

Finwol  Thermal  Switches 
Guardian  BK-17A  Relay 
MS-52>S3  Most  Sections 
MP-48A  Mast  Bases 
OU-1  Direction  Finder 
RT-7/APN-1— With  Access 
mien  ON  RlQUtST 


MOTORS  &  DYNAMOTORS 

DM-3S,  DM-32  less  base,  PU-7/AP 
Motor  Generator,  PE-125AX 
OSTER  B9-2  12VDC  1.4A.  5600  RPM 
OSTER  C-2H-1A  27.SVDC  1/100 
HP  7000  RPM 

KOLLSMAN  Type  77S-01  MO-26 
WESTINGHOUSE  Type  FL  IIS  Volt 
400  Cycle  Blower  6700  RPM 

PRICn  ON  RfQUfSr 


SIGNAL  CORPS  TRANSFORMERS— 
CHOKES  &  FILTERS 


icoiei  Ki 
K«t«1  Tl 
K610IA  3 
tC*1«F  Tl 
ICOIIO  113 
tC«130.3  114 
1C4307/AK1 
1C43MA  T14 
1C4414A  C11 
1CM30-0S3A  CIO 
1C4S3-4S3A.TS 
1Z141S-44 
lZST3t-117 

iz««oe.i 

1Z0M4.14 

lZOMe.14 

iZMIl.ltS 

IZMII-IM 

IZMII.SI 

1ZM11.14 

1ZM13.44 

IZMI  3.304 

lZMt4-«4 

1ZM17-11 

lZMIt-0 

lZMtl-41 


1Z0411.41 

1ZM10.43 

iZMIt-lO 

IZMM.I 

1Z0411.43 

iZMn-lll 

lZMlS-1 

lZMlS-1 

IZMM 

1Z0017-3S 

IZOOIO-I 

1ZM31.107 

1ZM31.0 

1ZM31.14 

1Z0431.30 

1ZM31.170 

1ZM31.171 

1Z0431.140 

1ZM31.341 

1ZM31.34S 

1ZM31.344 

1ZM34.4  I 

1ZM34.30. 

1ZM34.40 

1Z0434.14 

1ZM30.I4 


1Z*«30.44 

lZt*43.41 

IZMSS 

1ZM41 

lZf701-l 

1Z«7*0 

IZMOS 

IZIOOO 

iZWlt 

1ZMS1 

1Z11S3 

1ZWS4 

izioss 

1ZM74-1 

1ZW7-11 

1ZM70-13 

IZWTO 

lZf07«-l 

lZft7«-3 

IZOOOO-S 

1Z0131I 

1Z0044 

lZ««t4 

X10M 

X 307-1 


X307.44 

X317.33 

X317-43 

X317-44 

X313-4C 

X313-14A 

3C313-S40 

3C313-111B 

X313-14SB 

X314-4 

X  314-40 

1C  343-1 

X144 

Xl44-f 

X  341-1 
X17S-1S 
XS4* 

XI73 
XS73G-1 
X141-11 
X 141-14 
X1M7-10 
X4e7S  ' 
lF404tB  Cl 

XI  F1 


MORE  INFORMATION  AND  PRICES  UPON  REQUEST 


<2  50 


10"  PM  SPEAKERS 

l*e<iiioflux  tu*  TM  .speaker  with  S.15  oa.  Magnn. 
i'arktNl  IK  to  a  cartOB. 

Stack  Priaa  E7  AA 

Na.  53»A  Each 

Cartaa  Lat  SM.M 


2  VOLT  BATTERY 


i'riNif  I'laxtic  t'aM»  ha»  ItuHt^ln  Bali  Tnw  Ht 
ilrumrteri.  X  4'  X  -S'  Hlah.  Hhlppcd  Dr^  with 
Arid  in  Sruaratr  t'ootainrr  Made  hjr  WlUard. 

Cairtaa  af  12  •  Sl.M  taab 
Stack  Frlea  El  AC 

Na.  S4UA  Each  #lo79 


ELECTRO-VOICE — 602 
DIFFERENTIAL  DYNAMIC 
MICROPHONE 

rluNfk  talking.  nmne-caDrelllng  Bpeerh  Micro- 
phone.  i.*M  Ohm  Impedance  Uj-namlc  I'nit  cnnKx 
<*i>mplete  with  prr-w-to  talk  fwltrh  and  S  Kt. 
Hhlelticil  Four  t'lmdui'tor  t'able.  Brand  New.  In 
tlhlilualij  huxed. 

StMk.  Pr^  $15.00 


TRANSMITTING  MICAS 


$<«2A  .00007  2SOOV  S 

SMSA  .0000$  SOOOV  ISL 

SkS4A  oaai  saaav  F2L 

S<MA  oooa  SOOOV  K2i 

SmA  <HMM2.'>  10.000  PL-S4L 

SOtTA**  nnnis  lOtioo  PL-SIS 

•SuopItaN  wttN  Matar  Nfoefcat 

**0.€.  WarklfM  Vattofa 

OTHCN  TVFCS  ANO  SUES  AVAILABLE 


6.3  VOLT  FILAMENT  TRANSFORMERS 

Frimory  115  Volt  60  Cycia  1600  Insulation  Thraa  6.4  Volt 
Sacondorias 


S.3  Valta  9  4.t  A«os- 
S.3  Valts  9  4.S  Aoioa. 
0.3  valts  9  l.l  Amos. 

Stork  No. 

52MA 


Hdi'ixontal  Half  Shell  Mountinn.  3^*  x 
S  13 '16*  .Mounting  Ceotera.  3  13/16*  x 
SS"  Core  Site.  2*4*  above  (.*haBais. 
Solder  Lug  Terminal#— All  TermlnaU 
.Marked. 


;’2.65 


J.38  KEYS 

Sifnal  Carpi  Typa  J.3i  Kaya. 
Stack  Frica 


TERMS: 

Ooan  Aeeoaat  to  ratad  or  aecaot- 
aMa  rafaraeaa  accaantc.  Otharx 
Pra-paymaiit  of  23*b  Oaaaait  with 
•rOar.  halaaaa  C.0.0.  FtIm  F.O  B. 
Chicapa  ana  aahlact  ta  ahaapa 
withaat  natiea.  Marchaadiaa  tab* 
Fat  ta  prior  aala. 

ORDER  TODAY! 


Badio  Stirp/tis  Corp, 


732  S  o  u  t  h  .  S  h  e  r  m  a  n  Street 
Chicago  5,  Illinois 
Phone:  HArrison  7-5923 
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BROADBANDED.  COUPLING  FIGURE 
IS  20  06.  INDIVIDUALLY  CALIBRA- 
TED . $22.50 


0167015 

0167332 

0167613 

0166228 

0164649 

0163903 

0166792 


$1.50  DI7I8I2  ..  $ 

1.50  0172155 
1.50  0167176 

.  1.50  0168687  . 

.  2.50  OI67208E.  DI7I858 
.  1.95  308A.  3A.  27-B. . . 

.  2.15  0168403  . 


C  O  M  M  U  N  I  CATIONS  EQUIPMENT  CO 

PULSE  EQUIPMENT 


MIT.  MOD.  3  HARD  TUBE  PUL8ER.  Output  PuIhv 
l'(mM  144  KW  (18  KV  at  12  Amp.  I  DutT  Ratio  001 
max.  l*ul!ie  duration:  5.  1.0,  20  mlcrtMc«.  Input 
volta«t>:  115  ?  400  to  8400  cpH.  t'sea:  l-7I51t.  4-R89-B 

3-'78  a.  1-*7S.  New . $110.00 

APQ.I3  PULSE  MODULATOR.  I*ulse  Width  .5  to  1  1 
Micro  See.  Rep.  rate  624  to  1348  Bps.  I»k.  I»wr.  out 

•  1*  KW  Knerfy  0.018  Joules . $^.00 

TPS. 3  PULSE  MODULATOR.  Vk.  power  50  amp.  24 
KW  (1200  KW  pki :  pulse  rate  200  Pl»8.  1.5  mlcroeer 
pulse  line  Impedance  50  ohn«.  Circuit  aerie*  charainc 
wTson  of  IH:  Resonance  type.  Uaes  two  706-A's  as 
rectifiers.  115  ?.  400  cycle  Input.  New  with  all 

tube*  . . 

AP8*IC  MODULATOR  DECK.  Complete,  le**  tubes 
$75.00 

PULSE  NETWORKS 

«755:  lOKV.  8.2usec..  875  PPS.  50  ohm*  Imp  ...$27.50 
*754:  lOKV.  U.85u*ec..  750  I’PS.  .50  ohm*  Imp..  . $27.50 
15  KV.  CKT.  1  mlcrosec.  400  PPS 

.50  ohm*  Imp.  . $37.50 

6.E.  «fif:.T-5-2000-50l»2T.  6KV  '  E  *  circuit.  8  sections 
.5  microsecond.  20(M)  PI’S  50  ohms  impedance. .  $6.50 
G.E.  «8E  (8-84-RIOi  (R-2.24-40.5i  .50P4T:  8KV 
CRT  Ihial  Unit;  mtt  I.  3  sectinns  n.A4  Mirrosec 
810  I’PS.  .50  ohni>  Imp. :  l.'nit  2.  s  Ses'tions  2  24 

microsec.  40.5  PPS.  50  ohnu  unp . $6.50 

7.5E3.I.200-67P.  7.5  KV.  -FT'  Circuit.  1  microsec  2-'rt 

PPS.  67  ohm*  Impedance  8  section* . $7.50 

7.5E4<I6>60.  S7P,  7.5  KV,  "K"  Circuit.  4  sections  16 

nUcrowc.  60  PPS.  67  ohm*  Impedance . $15.00 

7.SE3*3>200«6FT.  7  5  KV.  ''E”  Circuit,  3  microsec.  260 
PI’S.  6  ohms  imp.  3  sections . $I2.:0 

DELAY  LINES 

D-I68I84:  r,  mjciosec.  up  to  2i»iiri  p|‘S  1800  ohm 

. $4,00 

D-170499:  2.5/.50/.75  mlcro«e«v  8  KV  .50  ohm- 

. . 

0*165997:  I'*  microtec . $7.50 

RCA  255686*502.  2.2a  »ec.  1400  ohm* . $2.00 

PULSE  TRANFORMERS 

U-I0I98  Prl:  4-.5KV.  97A  Pk  8e^- 
l’‘KV.  26.\.  Prni-350-500  Cy  — 

l»uraticn  j.3  u-r*c . $42.50 

0-166173:  Vhlen.  Itntfo  =  .50:!W> 

. $12.50 

. $39.50 

n  5  KV  fliR!i 
w'ltasv  3  2  KV  Ia)w  Toltaac 

2'.  ‘  KW  o:.er  (270  KW  gMBjVjai 
niax.i  1  micruse*-,  or  l/nilcrf>sc<' 

PPS . $39.50 

W.E.-KS  f>8O0  Irpiit  transformer. 

Windi’irf  ratioNtween  terminals  3--5  and  1-2  I*  1.1:1, 
and  bcim*«*n  terminals  6-7  and  1-2  is  2;1.  FreQUcncy 

ramre:  38')-52i>  c.p.s.  Permalloy  core  . $6.00 

W.E.  0169271  Hi  5'olt  input  pulse  Transformer.  .$27.50 
G.E.  K2450A.  Will  recetrc  iriKV.  4  micro  sei-nnd  puls., 
on  prl.  '•fondary  dellrers  14KV.  Peak  power  out 

lOOKW  C  K . $34.50 

G.  E.  K274(;A.  Pulse  Input  line  to  magnetron _ $36.00 

Ray  UX  78*>6  I’uhe  Output  Pri.  5^.  sec  AU . $7.50 

Ray  UX  8442  Pulse  inrcrslon-  4'iv . $7.50 

Ray  UX  7361  . ! . . . .  $5.00 

PHILCO  352-7250.  352-7251.  352-7287. 

UTAH  9332.  927B,  9341. 

RAYTHEON:  UX  8693.  UX5986  . $5  ea. 

W.E.:  0*166310.  0-16638.  KS  9800.  KS9948 


THERMISTORSiVARISTORS 


MICROWAVE 

COMPONENTS 


Is  BAND  -  3”  X  I'/j”  WAVEGUIDEl 


RADAR  TRAINER 


Bench  Mt  datianad  for  tralnint  paraannal 
In  uia  of  AS8  radar*,  or  any  lati  aalaf 
"B”  praaantation.  Simulata*  canvay.  ■bip. 
land,  laa  ratarn  with  adjuitabla  ampHtiida. 
rant#,  and  aximuth.  Brand  new.  in  arlfinal 
ea*aa.  camBlata  with  all  eablaa  and  instruc- 
tian  book.  Price*  and  additlanal  Inf#  an 
reauatt 


RADARS 


ICCM  ParUMa  Ila4ar. 
USV,  68Cy. 

DC  Pawar  Saipply  tram  4it 

Cy.  6$.M 

tOCM  Gun  Layinf  fla4ar 
SMIMC  Gufi  Layinf  Ita^ 
lOCM  Ra4ar  USV  DC 
18CM  NAV.  Baacan, 
GrawnC  Sta. 

IKM  Naavy  Duty  Ship 
ItCNI  Matfar  Truch  PaH< 


Sharan.  Xmtr  aaMy 
18  cm  Surfaca  Search 


IFF  Sate.  U5VAC 


X  BAND  -  1”  X  y,’  WAVEGUIDE 


CROSS-GUIDE  COUPLER 

MAIN  SECTION.  7'  LONG  WITH  90  DEG. 


X  waveguide 


K  BAND  -  X  '4”  WAVEGUIDE 


M0>600  me 
Directionol  Antenng 
140-310  me  cona  and  300-400  me 
cona,  aoch  consisting  of  2  ond 
fad  half  wove  conicol  sections 
with  enclosod  matching  stub  tor 
reactonco  chonges  with  chonging 
frequency. 

New:  complete  with  most,  guys, 
cables,  corrying  chest  .  .$49.50 


TEST  SETS 


O  Signoi  Gen. 
O  Signoi  Gen. 


O  T$  16/AP 
O  TS  36 
O  TS  47/APR 
#  TS  56/AP 
O  TS  127/UP 
O  TS  69/AP 


MAGNETRONS 


730.A 


131  Liberty  St.,  Hew  York  7,  N.  Y.  Dept|3|Chat.  Rosen  Phone:  Dlgby  9-4124 
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POWER  TRANSFORMERS 


DYNAMOTORS 


[400  CYCLE  TRANSFORMER 


'SELENIUM 

RECTIFIERS 


AUDIO  TRANSFORMERS 


FILTER  CHOKES 


BC  605  INTERCOMII' 


SCOPE  TRANSFORMERS 


PRI:  11SV.  M  Cv.,  Sm.  SOOOVS  MA. 
*.4V/t  7A,  «.4VA«A.  5V/SA,  340^0. 
340V/200  MA,  1.25V/.3A _ $3.fS 


F.  W.  RfllOGe 

UF  TO  !•  VAC  IN— 
UP  TO  14  VDC  OUT 
2A  .  S2.M 

4A  4.M 

6A .  C.M 

lOA  .  7.M 

I2A .  %.m 

24A  .  U.M 

UP  TO  U  VAC  IN- 
UP  TO  2t  VDC  OUT 
lA  S3.M 

2A  4.M 

SA  1AM 

lOA  .  14.$4 

12A .  .  IAN 

24A  .  1«.N 

UP  TO  M  VAC  IN— 
UP  TO  42  VOC  OUT 
2A  $<.S1 

_4A .  AS3 

Up”^Cri2i\  AC**!  N'^ 
UP  TO  IN  VDC  OUT 
2A  Sll.N 

lOA .  48.N 

IZK .  N.M 

Si»«cl«l  N«ctill«rt 
On 

Hl-Curr«nt  Ctfkt 
.1  IIY— 12  Amp~4l.46 
ObBM  .  .  $14.SS 

.01  HY— 2.S  Amjr— 

Cm«J .  $2^ 

LO-VOLT.  XFMRS 
PrimarlM  11S«. 

M  Cycia 

H».|.SA .  SAN 

16V-5A .  J.7S 

20«/10A .  J.»$ 

HI  CAP.  FILTCII 
CONDENSCm 
Cmw,  WVOC  Prlc* 
2000  6  SAIS 

$00  200  2.M 

4000  SS  2.AS 

SOO  IS  A2S 


RU/er  COIL  seT« 

HMOLC  AAMD  RCVH 
UNITS 

AMP  rntOUINCT 


.  4MK 
.  1110- 
.»«40- 


POWER  INVERTERS 

115  VDC— 116  VAC 


'4300- 


COILS 

400-400  K(  4000-MSO  K 
S40-SM  KC  *300-7700  K 
1*»-3M  KC  30<»-  4iS  K 
S40-SJ0  KC  *40  S4U  K 
PRICE:  S2.24  EACH 


Spodsl  Plat*  Trawsfarmf »  -  N  cpo 
lt*m  PrI.  Vails  SocattAarla* 

STP>«11  2MV  2N  .ISA.  2UV/.tSA 

STP«4M  22»/44fV  IMVCT  l.SA  . 
STP^S  2M/440,  Iph  iniV/.C7A.  CKV  TaN 
STP.129  2MV  3tMV/3.17KVA 

fTP*t21  IITV  222VCT/.1A 

STP-MD  MV  2s7NV/.NlA  .  .. 

STP>422  21t/2N/2M  SNtV  TA  . 

STP-MS  21t/22«/2M  SS4-ASMV/.SA . 


tpaclat  Camp.  Trawstarmors  -N  cps 
s  Pri.  Vaits  Sacandarlas  Piiea 

I  22tV  2MV/.NA.  INV/IA. 

C.IV  '4.2A  M.S9 

I  22«V  22tV/3A  ASS 

2NV  7NV/M  MA.  UfV  N  MA. 

24V/M  MA,  A3V/.3A. 
•.3V/1A,  SV/3A.  SV/ 

SA.  3.SV^SA  ASS 

^  22tV  3M-A3MV/.S7SA,  44VCT/ 

LA.lS/lA'lSVdlMMA  ATS 


STEP-DOWN  TRANSFORMERS 


Mdil  Orders  Prcmptly  Filled.  All  Prices  f.O.B.  New  York  City.  Send  M.O.  or  Check.  Only  Shippin9  ^enr  C.0.0.  Rored  concerns  send  P.O. 
All  Mdse.  Subiect  to  Prior  ^le,  ond  Prices  Subject  to  Chonge  Without  Notice. 

Porcels  in  Excess  of  20  Pounds  Will  Be  Shipped  Vio  Cheopest  Truck  or  Roilex. 


131  Liberty  St.,  New  York  7,  N.  Y.  Dept 


WSM  Chas.  Rosen  Phone:  DIgby  9*4124 
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1 0  Grace  Avenue,  Great  Neck,  N.  Y. 


Call  GReat  Neck  2-0902 


SEARCHLIGHT  SECTION 


POTENTIOMETERS 

SINGU  TYPI  “J”  AND  “JL"— 


ROTARY’S  VAST  INVENTORY 
KEEPS  PRICES  DOWN  .... 


$95 


100,000  Carbon  Potentiometers  available 
for  Immediate  Delivery. 

Note:  Lock  Nuts  Available  for  Typo  “Jt"  Petontlem- 
otors  at  I  Of  oa<h. 


Ixploitatlen  af  Tapers 

U-lincor 

A-Audio 

log 


'jcpiaiiatlon  of  Letters 

I.B.  — locking  Buihing 
A.S. -Added  Shaft 
S.D. -Screw  Driver  Slot 


SYLVANIA  DIODES 
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RESISTORS 

Type  EB-y2  Watt,  GB-1  Watt,  HB-2  Watts 


Va  WATT  H 

OHMS  OHMS 

10  2,200 
22  2700 
24  3,000 

27  3,300 

33  3,900 

39  4  700 


UG  CONNECTORS 


m  ±  10% 

OHMS  OHMS 

2,200  82,000 
2700  100,000 
3,000  120,000 

3,300  150,000 

3,900  180,000 

4700  220,000 

5,000  270,000 

5,600  330,000 

6,800  470,000 


OHMS  OHMS  OHMS 

22  5,100  620,000 

24  7400  680,000 

27  8,200  1.2A4e9. 

30  13,000  1.8  Meg. 
47  15,000  27M«9. 
56  18,000  3.  Meg. 
68  22,000  3.3  Meg. 
100  43,000  5.  Meg. 


330  100,000  16.  Meg. 
470  150,000 


5%  2  WATT 

OHMS  OHM! 


UC  12/U  1.00 

OG  1S/0  1.00 

UG2I/U  1.00 
U0  29/U  1.00 

UG  B8/U  1.00 
UG  24S/U  1 .00 
UG  260/U  1 .00 
UG24I/U  1.00 
UG  263/U  1 .00 
UG  290/U  1.00 
UG291/U  1.00 


inm  fen’nnS  150,000 

1,000  160,000 
'■’O®  220.000 

'-*00  270,000 


ROTARY 

ELECTRONIC 

SALES 


330  18,000  1.5  Meg. 
390  22,000  1.8  Meg. 
470  27,000  2.2  Meg. 
560  33,000  3.3  Meg. 
680  39,000  4.7  Meg. 
820  47,000 
1,000  56,000 
1,500  68,000 

Va  WATT  ±:  5% 

10  2700  300,000 

13  3,900  390,000 

16  4700  470,000 


4700  1.  Meg. 

6,800  2.7  Meg. 

10,000  47  Meg. 

12,000 


22 

1,500 

360,000 

10 

24 

2,000 

430,000 

13 

43 

2,200 
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1.  Meg. 

120 

130 

30,000 

2.2  Meg. 

270 

150 

62,000 

3.  Meg. 

470 

200 

75,000 
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1 2.  AAeg. 
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150,000 

15.  Meg. 

1,800 
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240,000 

2700 

4,300 

2  WATTrt 

10% 

1.2  Meg. 

1 .6  AAeg. 

22 

470 

12,000 

27  Meg. 

47 

680 

56,000 

3.  Meg. 

56 

1,000 

150400 

3.3  Meg. 

82 

1,800 

390,000 

3.6  Meg. 

100 

2700 

1.2  Meg. 

47  Meg. 

120 

3,900 

1 .5  Meg. 

6.2  Meg. 

220 

4700 

27  Meg. 

6.8  AAeg. 

330 

5,600 

7.5  AAeg. 

390 

6,800 

8.2  Meg. 

±5•^ 

I  OHMS^ 

54001 

7400; 

io,ooa 

15,000 

18,00(^ 

22,000 

27,000 

39,000 

56,00aj 

62400! 

130400 

180,000 

I.  Meg4 

II.  Meg.! 

12. «Ae^ 

13.  AAegi 

15.  Meg.] 

16.  Meg; 
18.  AAeg.^ 
20.AAeg:’ 
22.M.9^ 


iBMtt  m-m  IB 
Wttlf  >  T*l.  Nr  Tyg*  Nr  Tyge 

V»  Weft  10%  .04  .037 

%  Watt  S%  .00  .075 

1  Wott  10%  .06  .055 
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NEW  YORK’S  %  RADIO  TUBE  y#  EXCHANGE 


j^eCTROWUBfs 


S27A 

S2I4 

SSOB 

3a 


tKa 


EL3C 


SDPiSa 
SBt*  . 


INMB 
iNtr 
|N««. 
fB3t. 
am*. . 
ira  ! : 
aro. . 
ac«4  . 


70«A 
TOT  A 
707  H 


«<  37 

41  it 

4C37. 


1444.. 

34tC.. 

3MTL. 


Minimvivi  Order 


ATTENTION  OIL  COMPANY  ENGINEERS  SHIP  SUPPLIERS  USERS  OF  SHORAN  WE 
HAVE  FOR  IMMEDIATE  DELIVERY  TESTED  AND  GUARANTEED  PERFECT,  NEW 

4C28  SPECIAL  PRICE  $35.00 


g  TEST  EQUIPMENT  I  ^  ¥ 

NEW  r.#®  lO 

TS148/UP  SPECTRUM  ANALYZER 


TS147  also  available 

Field  type  X  Band  Spectrum  Analyxer,  Band  8430-9580  Q  of  resonant  cavities.  Will  also  check  frequency  of  signal 
Megacycles  generators  in  the  X  bond.  Can  also  be  used  os  frequency 

Will  check  Frequency  and  Operation  of  various  X  Bond  moduloted  Signal  Generator  etc.  Available  new  complete 
equipment  such  as  Radar  Magnetrons,  Klystrons,  TR  Boxes.  with  all  accessories,  and  carrying  case. 

It  will  also  measure  pulse  width,  c-w  spectrum  width  and 

Other  test  equipment,  used  checked  out,  surplus. 

TSKI/SE  K  Bond  Spectrum  Analyzer 
TS3A/AP  Frequency  and  power  meter  S  Band 
RF4A/AP  Phantom  Target  S  Band 
TSIO/APN  Altimeter  Test  Set 
TS12/AP  VSWR  Test  Set  for  X  Bond 
TS13/AP  X  Band  Signal  Generator 
TS1S/AP  Flux  Meter 
TSI6/AP  Altimeter  Test  Set 
TS33/AP  X  Band  Power  and  Frequency  Meter 
TS34/AP  Western  El.  Synchroscope 
TS34A/AP  Western  El.  Synchroscope 
T3S/AP  X  Bond  Signal  Generator 
TS36/AP  X  Band  Power  Meter 
TS47/APR  40-400  MC  Signal  Generator 
TS69/AP  Frequency  Meter  400-1000  MC 


Also  available  of  new  production 
TS239A  Synchroscope 


APTS  Rodor  Jomming  Tronsmitter 


TSIOO  Scope 


YOU  CAN  REACH  US  ON  TWX  NY1-3235 


Cables: 

TELSERSUP 


Large  quantities  of  quartz  crystals  mounted  and 
unmounted. 

Crystal  Holders:  FT243,  FT171B  others. 

Quartz  Crystol  Comparators. 

North  American  Phillips  Fluoroscopes  Type  80. 
Large  quantity  of  Palystyrene  braded  coaxial 
Cable. 


SPECIAL 

Bond  S  Bond  Sionol  Genorotor 
2700/3400MC  Using  2K41  or  PD  B34S 
Klystron,  Intornol  Covity  Attonvotor, 
Precision  individiiolly  colibroted  fro* 
guency  meosvring  Covity.  CW  or  Poise 
Modoloted,  extemolly  or  intemolly. 


'l35  lbertt  strht  ncw  vow  a  m  v; 


I 

I 
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t^)  cycles.  4  pole.  E*ch  unit  U  suppllcil 
with  a  Selsni  pw’cucr  rated  at  .85  HP.  4I*>  rolls. 
3  phase.  60  cvcles.  4  pole.  The  set  majr  l>e  usetl 
for  control  ot  radar  antennae  or  any  other  in¬ 
numerable  appliratiunii  such  a.s  lathes,  ulndimt 
machineH.  et«-.  One  of  the  finest  values  ne  have 
ever  offered.  Fully  guaranteetl.  The  entire  equip¬ 
ment  as  above  at  a  price  of  $165.00. 

Priee  .  <265.00. 


upon 


ESCO  LV  MG  SET.  Motor:  5  HP,  220  440  .?-6n 
tJencralor;  20  V!)C,  100  ampa.  l*rice . <295.00. 

MASTER  MG  SET.  Brand  now.  Motor:  1<  HP. 
22ft  440  3-80.  Directly  coupleil  to  2  ttenerat-r-;  Out¬ 
put  of  24  VIM’,  20R  amps,  and  12  VIH\  4  •.  amp'^ 

With  built  In  exciter.  Price . $ft00.00. 

R4M  MG  UNIT.  Operative  at  110  Vl>P  tv  deliver 
32'4ft  Vl>r.  Complete  with  held  rheostat  for  .vutprit  of 
24 '2K  VDT.  Hated  at  40  watts  but  will  deliver  200 
watts  for  intermittent  operation,  tiearliead  tullt  Into 
one  end  rotates  external  shaft  at  225  HPM.  .Vn  e\- 

reptional  value  at  a  price  of .  SI3.75. 

CENTURY  MG  UNIT.  Conslvtlna  of  a  T.S  HP  motor 
operative  at  11.5  230  volts.  siii«le  phase.  OO  cycles  Out 
put:  27  VDT.  9.3  amp-*..  25o  watts.  Price.  .  .  $85.00. 

MASTER  MG  SET.  Motor:  2  HP.  22**  440  3  60  Oen 
erator:  2h  VDC.  35.7  amps  .  1  KW.  Price  .  $265,00. 


MASTER  GENERATORS.  12  Volts.  D.t'.  41  6  amp 
^  watts.  Sep.  e»c.  at  125  VDC.  l‘RICK  $33.00 

BURKE  MOTOR  GENERATOR  OC'AC  SETS.  2 
Beaiina.  hall  hearings.  Motor:  115  VDt*  74  amp.  9  4 
H  P  Generator:  120  VAC,  48  amp  3  ph.  60  err  1ft 
KV.\.  Comnlete  with  maenetle  controller  and  field 
rheostat.  SI’KCIAL  PRICK  . $325.00 

ALLIS  CHALMERS  OC/AC  MG  SETS.  Brand  new 

5  KVA:  11.5  VlM'aiS  VAC  l<p.  60  eye.  comphte  with 
controller,  field  rheostat  and  spare  partv 
SPKCIAL  PRICK  . $4*50.00 

ACME  AIR-COOLED  TRANSFORMER.  IMmarv.  500 
volts.  Secondary:  14.840  volU  with  C.T.,  3  phase  60 
CI»S.  18.2  KVA,  brand  new,  IMce . $390.00 

GARDNER  DRY  TRANSFORMER.  3.42  KVA.  2'U*  115 
to  5.7  volts.  600  amperes.  IMce .  $48.75 

BOGUE  ELECTRIC  AC  DC  MG  SET.  Cotiiist<  of  7  5 
IIP  m<6or  In  center  directly  coonectevl  to  2  12  volt 
160  amp.  generators.  Will  deliver  24  volts  at  l'<'>  amp 
or  12  volts  at  32o  amp.  ('ondltlon  like  new. 

Price. .  $375.00 

BRITISH  DC/AC  MG  UNITS.  Operate  at  MO/110 
VDC,  4  amps..  3000  KI*M.  Output:  230  VAC.  .87  amp  . 

50  eye  Wt:  13$  Ibe.  Brand  new.  Price . $42.50 

With  field  rheostat  for  60  eye.  output.  Price. .  $50.00 


G.E.  MG  SET.  Model  5LY104.$lTNema  frame.  Motor: 
220/440  3-60.  Output:  115  volts.  slm;Ie  phase,  1050 
cyrlea.  1  KVA.  Also  delivera  115  VIM.'.  17.4  ampa. 

Price  . $850.00. 

LELANO  MG  SET.  Motor:  5  HP.  22**  440-3-60  C.en- 
erator:  12"  2U8  3-4m).  3  KVA.  Price . $960.00. 


si  nnHHHi  y.u.t  i:s  rnoM 
AMERICA’S  LARGEST  ELECTRICAL  CONVERSION  HOUSE 


WILLIAM  I  HORLICK  COMPANY 


Est.  in  1922 
266  SUMMER  ST. 
BOSTON  10  MASS. 


ESCO  DUAL  FREQUENCY  UNITS.  Motor  operate^ 
at  12ft  t  lX’.  10  amperes.  Delivers  70  Volts  at  12ft  Cvclc*: 

or  2l6»  Volts  at  720  Cycles.  Price . $95.00 

CONTINENTAL  DC/AC  SET.  Motor:  1.5  HP.  2.3ft 
VIH’.  344ft  UPM  Output:  120  V.\C.  6.6  amps  .  8  KW 
8iM)  eye..  1  ph..  also  output  of  14  VDC.  4  amp'..  Model 
CG21637.  Cumpact  2-ljear.  units.  Completelv  rebuilt. 

IMce  . $89.00 

ON  AN  800  CYCLE  MG  UNIT.  Employing  5  HP 
Motor  operative  at  220  440  Volts,  8ft  Oy.  V  hidted  to 
.self-exc.  generator  with  output  of  1.5  KVA.  115  Volta, 
single  ph.  800  CPS.  and  secondary  output  of  TiftO  Watts 

2«  5  VIM'  17.5  amperes.  PRICK . $289.00 

BRITISH  MADE  500  CYCLE  MG  SETS.  Mmor:  33ft 
Volts.  3  1*H  -.50  Cvclea.  .Alternator:  5  K.W.  ISO  Volts. 
27  8  Amp  50  Cyrlea.  Excitatlon—llO  VD<'.  When 
use<l  at  6ft  Cycle  current.  Output  la  600  cvclea,  22': 

Volta.  Price  .  $353.00 

BURKE  ALTERNATOR.  02.5  KVA.  220  Volts.  3  t*h. 
180  Cycles.  1«01)  RPM,  •wparalely  exc.  at  125  VIM' 
Wt'*’  P.F*.  Type  ACU  7.  Complete  with  auxlllarv  exciter 
MG  set  and  field  rheostat.  Ball  hearings.  Will  deli\.T 
4'm  cycles  at  4000  UPM  Rebuilt  IMce...  $1375.00 

BRITISH  OC/AC  MG  SETS.  Input:  230  VTM'  Outp'it 
180  VAC.  1(6.  .500  Cyc.  5  KVA.  .NEW.  PRICE.  $265.00 
G.E.  MG  SET  MODEL  5LV56AB5A.  Motor;  M  HP.  2.5ft 
I  IX'.  4  amp  Generator:  600  watts.  125  VAC.  4.8  amp 

500  cyc..  1  ph.  Price .  $89.50 

NORMAND  ELEC.  CO.  (BRITISH  MFG.)  MG  UNIT. 
Motor:  22**  VIM'.  8.8  amp.  2  IIP  4200  RPM  dlrectlv 
connected  to  IT.  F.  alternator  with  output  of  cyc.  Itoo 

watts.  Exc.  24  VDC.  Price . $70.00 

ESCO  MG  UNIT.  Oneratlve  at  120  VDV.  25  Amo..  4 
HP.  Delivers  115  VAC.  1  ph..  1050  cyc..  2  KW  .An  ex¬ 
ceptionally  fine  machine  for  laltoratorv  use.  Can  he  used 
with  field  rheostat  for  frequencies  up  to  2ft(*ft  cveie^ 

Price  . $175.00 

ELECTRIC  SPECIALTY  FREQUENCY  CHANGERS. 
Type  BF852  IJFRS.354  Input;  230  Volt-s.  3  Ph.  60  cv 
3600  HPM.  Output;  25ft  Volta,  20  Amps  single  ph.  18ft 
Cyc.  .5000  VA.  3000  Watts.  Brand  New.  Compari 
hall  hearing  units  for  operation  of  Hl-cyele  equinment 

SPECIAL  PRICE  . $160.00 

WESTINGHOUSE  180  CYCLE  ALTERNATORS.  7.5ft 
V.A.  Output:  no  Volts.  3  Phaae.  I8ft  CPS  SOOft 
R.P  M.  Separately  excited  at  lift  VIX’.  Price  $44.00 
Also  available  with  built-in  exciter.  Price  .  $78.00 
GENERAL  ELECTRIC  HIGH  FREQUENCY  UNIT. 
Operating  at  44ft-3  60  .75  amp.  Output:  70  Volts.  3  p») 
14.8  eye.  220  Watts.  1.8  amperes.  An  Ideal  unit  f<*r 
e.xperiinental  work  or  for  operation  of  equipment 

SPECIAL  PRICE  .  $34.50 

HIGH  FREQ.  UNIT.  Motor:  24  VTX'  50  amp  Alter¬ 
nator:  17  VAC  13**n  1600  eve.  aep.  exc  at  24  VIM'. 

1  25  RHP.  4000  RPM  Made  In  Canada  1»t  Elertrir 

Tamper  A  F:qu . PRICE  $49.00 

WESTINGHOUSE  HIGH  FREQUENCY  UNITS.  Inpu* 
115  Volts.  DC.  2  7  Amps.  Output:  14.4  Volts.  .139 
Amp.  450-2.550  Cycles.  Frequence  variation  Is  ohtslncd 
with  bullt-ln  controller  on  end  of  unlL  IMce.  .$48.53 
RLX  DUAL  GENERATORS.  Flange  mounted.  Output: 
500  Watts.  1300-2000  Cycles,  also  12-14  VDC  7.50 

Watts.  Price . $25.50 

ELECTRIC  SPECIALTY  HIGH  FREQUENCY  CON- 
VERTER  UNIT.  IMmarv:  32  VDC.  16  amperes.  SOOfi 
It  P.M.  Ball  Bearings  S<vondary:  350  volts,  1.500 

cvcles.  .75  amps.  275  V..A.  Single  Ph.  Bullt-ln  fre 

quwiry  control.  Specially  Priced  at  . $30.00 

PIONEER  HF  CONVERTER  UNIT.  Input:  115  VDT. 
34  ampa.  Output:  140  volts.  1.2  amps..  350  cycles.  Ball 
tx-arinp.  C'omplete  with  field  rheostat  for  40ft  cycle 

output.  Price . , . $79.50. 

GREAT  LAKES  MF  CONVERTER  UNIT.  Input:  220 
volts.  .3  phase,  6ft  cvcles.  Output:  120  volts,  single 
phase,  42ft  cycles.  2  KW.  Also  120  VIX:,  .3.5  amps. 

IMce  .  $390.00, 

HOLTZER-CABOT  MF  MG  SET.  Type  MG16ft.  Input; 
22ft-3-6ft.  Output:  lift  volts,  3  phase,  460  cycles,  1  KW 


400  CYCLE 

HIGH  FREQUENCY  MG  UNITS 

L0UI8-ALLI8  3  UNIT  MG  SET.  CoDSlsu  of  5  BP 
motor  operative  at  22ft  44ft-3-60  directly  coupled  to  al¬ 
ternator  with  output  of  115  volts.  1  ph..  400  cyc.  and 


AMERICAN  400  CYCLE  SETS.  A  precision  Isiilt  motor 
generator  set  ideal  for  laboratorv  test  work.  Consists  of 
10  H.P.  motor  directly  connected  to  alternator  with  out¬ 
put  of  .5  KV.<.  I2ft'2li8  Volta,  three  phase.  400  cycles. 
With  electronic  exciter — voltage  regulator.  Frequ.  varia¬ 
tion  ±595?:  Voltage  variation  i:!**:;  Total  harmonic 

cont,  PRirE .  $1850.00 

WINCHARGER  PI*  7'AP:  Input  2*  VIXT.  16ft  Ampa. 
Output;  115  VAC.  single  ph  2500  V.A.  400  C.P.8  Fre- 
qiieiicv  and  voltage  regulation  built-in.  Price.  $87.00 
ONAN  400  CYCLE  MG  SET.  Motor:  22ftV  3(6.  60  rv 
V  heUefi  to  self-cxcited  alternator  with  output  of  4 
K5  A,  115  Volts,  single  ph.  4ftti  ('PS  Uloiinted  on  base 
wtUi  voltage  regulator  oonnei-te<l  ('«iit)[Nmem«  alt  brand 

. PRICE.  $712.00 

PEII8  Unlt»:  OiK-rate  at  26  MX'.  lOft  Amp.  Output:  in 
1<6.  4ft**  ('PS.  1.500  V.\  with  filter  svvtem  built- 

in  .  PRK'E  $29  50 

BOGUE  THREE  PHASE  MG  SETs!  Cnnslrt.  of  Mofor 
111  H  I'  ojiiTAmi.  .1  22(l'440 -S-BII  Solf  p«r  >Upm«tor 
•  1th  output  of  120  20SV.  3a.  400  rjr.  5  KVA  Ilr«nrt 

.in'*.,  ; . ,  . PHirE.  $1850.011 

”ith  4otI*.,p  Ttftfol.tor  .  I'nirF  $1050  00 

5  KVA  BRITISH  MG  SETS.  Motor  TH  HP.  22o“:80 
I  I.Otod  to  vtf  exr.  Alternator  with  outour  of  115  Volt. 
IM  400  cTcle*  .  1*ltl('E  $975  09 

WINCHARGER  PU-IO'AP  INVERTER.  Tvpe  3iG:5ft 
p-mf  2H  volts.  60  aTYin  Outnnt;  115  v.dfs.  6.5  amn 
cve  ,  1  r>h  Brand  new  T»riee  ,  $69  50 

PEIM  INVERTERS,  jn-m  ft  -.VIV  f\:  Output  tl5V 

BTH  400  CYCLE  M-G  SETS  Cohsl.f.  of  an  .IternJtoJ 
of  0  Kyx  wltli  niitoiit  .If  115  roll.,  trt.  400  ri>S  V 
neifEHi  firhc  tti  1ft  HP.  nmiiYt  I’peratPc  at  ?2ft'44ft  3-60 
Kteuafinn  r)r.uif1...i  Uv  Hn-  .tug  rectifier.  romnl.*»e  with 
flejd  riKXY'flf  vpv«’r»L  PRirE  $985  00 

J-OUIR  All  IS  FPEfiUENCY  CHANGER  SETS  Pri-  25 
HP  22ft  44ft  .3-6ft  St>c.  15  10.8  K.W.  33ftft  ?2ftft  Ri»M 
22ft  V(.lts.  35/35  Anip«  2  ph.  500/360  C  P.8 

Brand  new  PllH’E  . .  $1250.00 

We  ran  siippiv  these  units  for  400  cycle  oiifnut  and  with 
Rrt'he'^lnVM-maH*!**'**^  ®  phase,  wye  output.  Write  for 
three  PHASe'ioO  cycle  SETS.  Consist  of  motor 
^•ratlve  at  22ft  44**-3  60  V  lielteii  to  self  excited  aher- 
•V?/  Hnitzer  Cabot  with  output  of  .500  VA.  115 

▼  ■li*t  4*61  ,  ,  ,  PRICIT  AO 

Si  L 'J'eTS.  MoiioV. 587121  JJ2B:Iniiut: 

PP.,-...  4IH1  t  l-s.  ,.,0  VA  .110  .oi-ondarT  output  of  $6 
*0  l«.  .111110  ■  1.1.0,  TIKI  CI-.S  2-41  VA.  With  auloimtlo 
voltiho  .tut  ...Uonr.v  ropulation.  Iiullt  In.  liohiillt  And 
!r:  r  "*■"  Himiiar  to  $iodoi  issr 

•I  l.(  I  V  I,  I*  •  14  f.  _  M 

•  AND  S'PHASE  MDTOR 

Synchronous  220/ 
\  '  belt.>d  to  two  welf  exclted  aitemators. 

•en.  tafor  I  Bogue  5  KVA  12(*  2**8  Volts.  S  Phaae.  400 
'  '“ft**’*  r»**nJlator,  Generator  II:  Onan  4  KVA. 
ti5  Xolt',  single  ph.  4**ft  ('PS  with  voltage  regulator. 
2.'  4*"’^  alternators  and  two  voltage  regulators 

p-e  moniite<t  on  welded  ehantiel  from  lYa-x*  complete  with 
Malting  compensator  .SPECIAL  PRICK  $3175.00 


'WE 

CAN 

SUPPLY  MOTOR.GENERATOR 

‘SETS 

TO 

ANY  FREQUENCY  SPECIFI. 

[CATIONS 

AND  FOR  ANY  APPLICATION 

CONSULT  OUR  ENGINEERING 

L_ 

DEPARTMENT 

WESTINGHOUSE  20  KVA  400  CYCLE  SET.  This  unit 
OWimyIs  of  a  ayiu'lirvnuu.s  motor  of  .30  H  P.  120(1  RPM 
fl^rative  at  22** -3  60  direct  connecte«i  to  aelf-excltesl 
a»erii«ior  with  output  of  115  Volts,  8  phase.  40ft  CPS 
(Osii  be  re»-onnetteil  for  12ft '208  output)  Complete  with 
ojgip-Tisaior  for  motor  starting 

8W:*  I.5L  I'UICE  . $3750  00 

4^LTZER-CAB0T  MG218.  Compact  2  liearlng  unit' 
for  low  current  400  c>rle  output.  Operative  at  115  A’DC. 
«  amp  Output:  110  Volt*.  1.0  amp.  1  ph.  400  CPS 

Brmn  t  NV«  PIUCE  .  $79  50 

MNDIX-ECLIPSE  80D  CYCLE  AERQ  UNIT.  Input: 
M-t**  \IM  .  75  anip^.  Output  115  V,  10.5  Amp.  800 
C.P.S.  Compli-te  filter  s>>tein  mounte$i  thereon. 

Price  . $22.50 

INVERTER  UNIT  PE206A.  Input  27.5  MM'.  2K  amp. 
Output;  M)  \olta,  single  ph,  KftO  CPS.  500  VA. 

ITice  .  $19.00 

H.F.  MQTOR  GENERATOR.  G.E.  Model  5LYI26A4. 
Motor.  11.4  \1M'  direct  connected  to  (operator  24-32 
VIX’.  :h  amp'..  an<l  to  alternator  12ft  VAC  720  cvclea 

1  ph  KW  2», . PRICE  1945.00 

BENDIX  POWER  MG  SET.  CoDslsU  of  G.E.  2  HP 
Rep  Irid.  Motor,  ll.'i  vults,  single  phaM.  60  cy.  directly 
«-<inins-Ted  to  Ibuiilix  alternator  with  output  of  120  volts, 
700  c>c..  t»*>ft  watts  and  IX*  output  of  14.5  volts.  IX'. 
22  amp  Brand  new.  Price . $225.00 


DIFFERENTIAL  SELSYN  SETS 

These  unlu  consist  of  a  G.K.  1/6  HP  motor  opera¬ 
tive  at  230  VIM.'  with  right  angle  gear  reduction 
which  with  field  rheoxlat  supplie<l  has  output  RPM 
between  650  and  27.5  RPM.  Directly  cuuple<1  to  a 


WESTINGHOUSE  SPECIAL  MOTORS 

Type  FB8.  4  pole,  open  round  frame,  reluctance  type 
s>‘Dchronoua.  sleeve  bearings,  ^fotora  will  oprtate  over 
a  range  of  51  volts.  3  phase.  17  cjrles.  to  2-50  volts. 
3  phase.  110  cycles.  Pull-in  torque  of  9  oz.  ft.  Full 
load  torque  of  3  oz.  ft.  Weight  40  llw.  each.  Price: 
$16. 90  each.  Blueprints  of  this  unit  will  lie  supplied 


LOW  VOLTAGE  EQUIPMENT 

We  are  listing  »>elow  but  a  few  Items  from  "ur  very 
large  Aock  of  low  voltage  MG  sK«.  Vour  inquiry  Is 
invited  for  any  type  of  unit  which  veu  may  desire 
We  hare  one  of  the  largest  stocks  in  the  counf’v. 

ESCD  LV  MG  SET.  Brand  new.  Operative  at  120  VDC 

Output;  9  VIX'.  225  amps,  price .  $290.00. 

CRQCKER-WHEELER  MG  SET.  Re»miU.  condition 

like  new  Motor:  2<*  HP,  22ft  3-6ft,  (b-,. erator:  12 

volts.  1000  amp'.  Price . $1,258. 

BQGUE  LV  MG  SET.  Motor:  1ft  HP.  operative  at 
220/440  3-6ft-  iJenerator;  15  VIH'.  500  amps 

Price  .  $575.00 


WESTINGHOUSE  TRANSFORMERS.  550/220/440 
Core  and  Coll  tvpe.  200  VA.  .$12.75;  500  VA,  $18.85: 
750  VA  . $23.75;  1  KVA.. $29.85. 

CORNELL  OUBILIER  VIBRATOR  TYPE  INVERTER 
UNITS.  Input:  105-125  VDC:  Output;  115  VAC.  1«. 
60  cyc.  65  watts,  with  bullt-ln  relay  which  autoinstlcally 
starts  unit  with  <*onnected  load.  SPECI.KL  PRK'E  $9.90 

BACH-SIMPSON  ELECTRONIC  INVERTER.  DC 

input:  115  Volts.  Output:  115  Volts.  1<9.  6ft  rve  24  5 
watts.  modifWd  square  wave,  with  built-in  relsv  which 
automatically  turns  oo  Inverter  with  connected  load 
Contains  8  -50L6  GT  Tubes.  Brand  New 
SPECIAL  PRICE  .  $12.95 


so  K.V.A.  400<»  MG  SETS 

We  have  lieen  fortunate  in  acquiring  a  quantity  of 
KATO  400  Cycle  AIttrnatora  that  we  have  made  up 
iiiiii  motor  generator  sets  and  are  thU'  enabled  to 
offer  these  at  a  very  attractive  price.  The'e  sets  con 
sist  a  75  H.P.  Motor  operative  at  220,440  Volt'. 
3  Pha-a*,  60  Cycles.  1750  RP.M.  which  are  coupled 
directly  to  a  self-excited  alternator  with  output  of 
.50  KVA.  120/208  Volts.  400  CPS.  8  Phase  These 
motor  generator  sets  are  BRAND  NEW  and  com¬ 
plete  with  compensator  for  motor  starting  and  field 
rheo.stat  for  voltage  output  controL  Voltage  regu¬ 
lator  can  be  supplied  at  $100.00,  additional  to  price 
as  quoted.  We  will  be  pleased  to  supply  complete 
Hpeclflcations  relative  to  frequency  and  voltage  vari¬ 
ation  ami  harmonic  content. 

SPECIALLY  PltlCKD!  .  $7450 


SEARCHLIGHT  SECTION 


AUTOMATIC  ELECTRIC  TYPE  13  25  Pnsition;  Non 
Hrulginc  Wipm;  8^lf  lnt«‘rrnpt<>r  Springs;  Norm 


KBM  48VDC.  SPDT, 

8000  ohm.  6  ma  ^R42S 

55251  THechron.  24vbc.  J 
SPST  n.o.  (lA)  300  ohm. 

55310  Pri«e.*  bu'br  SFST  n  o.  (lA)  300  ohm 

rHlTO  .  Wk 

55342  Trlerhmn.  24VDr.  Makoa  3  Broakii 
One  (3Afi.  tC)  300  ohm.  Anti>Capaclty 
Armfi.  I«ow  I^ohh  Hakelite  Insulation 

irKKl  .  $1.25 

5552$  Ct.K.  12VIX;.  «HST  n  o.  (0Aa».  130  ohm. 

SR426  . $1.50 

55.500  KBM.  24VD('.  I>I'ST  n.o.  <2Aa),  30« 

ohm.  rK245  $1.25 

.5.5$.56  G.K.  24VIM’.  SPDT.  <2A»>.  250  ohm 

rR402  . ea.  $1.25 

.55832  G.K.  24VD('.  Double  Make.  300  ohm. 

rRlO'IG . $1.00 

55837  KB.M.  Same  aa  rRlosii.  rR108R  $1.25 
.5.5837  .%llieil.  Same  aa  rltlojiD.  rRlOS  $1..50 
23012*0  RB5I.  ClVDr.  SPDT.  250  ohm*. 
rhl72  . $1.25 

7251  .\RC  24VDC\  SPDT.  300  ohm  2tR4n« 

$1.25 

7252  .\R€.  24VD<'.  DPST.  no.  (2Ab>  300 

ohm.  Antl-rapa«  II y  Arms.  Oramie  Tnati- 
lationa:  sK.'’.--4  $1.25 

('<K>K  482;  24VDr’;  DPDT;  500  ohm 

irR018  . $1.75 

O.E.  rR2T9H;noP2  24VDr;  DPDT;  300 

ohm;  rROlO  . $1.50 

ri.ARi:  A20543.  8VD(\  IH;  45  ohm. 

rR»20  $1.25 

.\rTG5I.\Tir  754 A;  12VD<\  DPDT  0  Amn 

200  ohm.  rR92l  . $1.75 

.AUTOMATIC  734  ;  6VD(\  DPDT  0  Amp;  50 

ohm:  rR922  $1.75 

POTTER  BRCMFIKI.O  KRllD;  OVDC; 

DPDT.  ohm;  rR"23.  .  ..  $1.$5 

MIGMA  41F;  OVDC;  SPDT;  52  ohm;  2;R924 
$1.7.5 

SIGMA  41F:  12VDr;  SI*DT.  340  ohm;  |R9:'5 
|i.95 

CLARE  8015;  DPDT.  3o.»  obms.  24V  p” 

.  .  $1..50 


TERMS:— All  PricM  F.O.B  Our  Plant.  Rntad  Firms 
N«t  10  Days:  All  Othars  Ramittanee  with  Ordtr. 
OnlariUndar 
Remit. 

taaee  Wit:  m 


Univcrsaf 


324  CANAl  SI.,  NXC,  13,  N.T.  WAlUr  5-9642 


WE  SPECIALIZE  IN 


mumous  quantitics  in  stock! 


SEALED  RELAYS 


Clare  5001;  34vdc.  DPDT;  300  W  M 

ohm;  (^tal  Plug  Haae.  Mr‘~  “M 

SH67H  . $5.95 

StrD(her»<I>unn  IStCXCIOO;  12  ^Uf " 

vdc;  3As.  SHa;  ,rK«79 . $5.95 

Sigma  73351;  16vd<-;  SPDT;  20'»0  ohm;  8 

ma;  2R6g2 .  $8.95 

.\llle<l  SKHX;  24VD(\  3A.  3R;  425  ohm; 

rR913  $5.95 

sloSIA  Type  4AII;  2i)oo  uhm;  SPDT,  4  ma. 

pull  in,  2.5  ma.  hold.  5  prong  plug-in .  $3.95 
sIGM.A  71257;  6  vor.  SPDT.  500  ohma.  .$4.95 
SIGM.A  949;  IISV  AC.  SPST  N  C . $4.95 


STEPPING 

SWITCHES 


Hjier  Volt>:  24  VlK’;  Mat  .•'ViH*;  U.6  .Vmpe:  3« 
nhiii. 

Two  LeteU;  gR90.5  . $15.95 

Three  lierela  with  two  wipern;  s|t!H)C .  16.50 

.<ix  Le\eU  with  two  wip*r<;  sUlKtS .  17.79 


DIFFERENTIALS 

It  Dual  8000  ohm  colls.  Arma- 

tura  pivoted  between  poles, 
contacts  normally  open. 
■  '  SOB.iM  High-speed.  Suitable  for 
^  ly  wllfl*  P.P.  bridge  or  balanced  cir- 
-  '  — J  cults  where  differential  ac- 

r  ion  is  required. 

<  4H>K  11710  $13  DPDT.  8  ma  .  itR605  $5.95 
AHled  803478  SPDT.  2.6  ma..  2tR418.  $4.95 
AI.I.IKD  I>SX3  9300  ohm.  4  ma  .  2A.  2B. 
5R941  .  $.5.9.5 

115V  AC  RELAYS 

nU.MA  4irZS7;  .SpDT.  10.000  ohms 

rK»09  . 

WARD  LEONARD  lu4  «iJ2.  DPDT.  zl.b't 

PRICK  ELECTRIC  Tyi>e  1620.  DPST  No" 

la  Amp.  Contacts . $2.95 

KBM  2t42600;  DPST  N.O.  10  anjp  Con¬ 
tacts  . $3.25 


A.C.  SOLENOIDS 


€L,-v  ^H'ARDIAN  No.  1;  24 

I  \  VAC.  6  ohms  »,  to  H- 

J" . . 

J  GUARDIAN  No.  4;  115 

^  '’.'c.  133  ohms  H  to  l^s“ 

F»-oke.  14  o*.-in.  rR  805  ^ 

GUARDIAN  No.  4;  115  VA('.  Intermittent 
Duty,  49  ohms  to  IS"  Stroke.  2  Ib.- 

in .  $3.95 

ALLEN  BRADLET  BCLIaETIN  660.  110 
VAC.  H  to  1"  stroke.  2  lb-in  pull;  SR942 

$3.5» 

5TARD  LEONARD  X8S  CONTACTOR;  llo 
VAC,  Heavy  Duty  5  double  make  contacts.  3 
at  50  Amp.  2  at  30  Amp;  8  ib-ln  stroke. 
rR:33  .  $10.95 


nov  60  Cyc 
TIMING  MOTORS 

INGR.AII  AM  8  RPM  Fully  Enclosed ...  $1.0.5 

TF.LKrilRON  3.6  RPM  .  2..5$ 

Cill.BKRT  With  Gear  Train  for  6 

RPDav  .  1.95 

GILBERT  60  RPM  (1  RPS) .  1.75 

IIAYDON  1600A;  I  RP.M  .  2.25 

IIAYIHIN:  1  RPM.  24V  AC  .  1.95 


D.C.  Ill 

SENSITIVE 
RELAYS  IW 

sKiM.V  Type  lAH;  2000  olim»;  Sl’DT 
4  ma.  null  in.  2.S  ma.  h.iUl.  0  promt 

pluK'in  . .  ■  ■  W.80 

Slcinu41FH7;  2  m^.;  SPOT:  10.000  ohm; 

a  ;2R914  . . S-O-l 

.Alllrd  PIU;  8  ma,  lA;  Juoii  ohm. 

itROIO  .  I.OO 

KBM  23024:  «  ma. ;  4P.ST  n  o.  (4Ao); 

liioO  ohm.  SR802 . 

KBM  2302S  4  ma,.  SfDT.  8000  ohm, 

=  R428  .  l-oO 

4V.K.  (Wholn.-k)  K.-isoiiS  o  ma  ,  lA. 

IH.  1C.  20.10  ohm,  =11426 .  4.9,4 

Kiirman  Mtditot  12  ma  .  SPIIT.  1500 

ohm.  JSR427  . 9* 

4'lare  T3'pe  4  (K102I  6  ma..  SPDT. 

3500  ohm,  =R30  .  8.1S0 

4'€M»ko  Type  r  4  ma..  lA.  0500  ohm. 

=  K59<>  .  •*■09 

t'lalrr  Blieis  IKIOI)  2  ma..  KPDT, 

6500  ohm.  rR5S8 . 4.9.3 

Clara  A8053  8  ma..  3A.  e.'>00  ohm. 

=  R408  .  S.9I5 

KBM  4S3-I041;  4  ma..  12.000  ohm: 

DPDT;  Telaphona  Tvpo;  =R686  .  4.95 

POTTKR-BB<3MFlEI.l>  Typo  l.C;  5000 

ohma,  5  ma.  SPST  N  O  =R230 .  1..50 

POTTER-BROMriEI.D  Typa  U';  2500 
ohma  9  ma.  SPDT  22684  .  I.SO 

MINIATURE  RELAYS 


D.C. 

SOLENOIDS 


B,6A  ALtmS  BRADI.F.T  24VDC  SPST. 

50A  Idff  ohma  itRlOS . $1.95 

BOA  HART  Cat.  22692R4  SPST  50A.  150 

ohma,  JtRlOSH  . . 

B.>IA  S4JCARE  “H"  24VDC  SPST  60  A 

150  ohma  eR25  .  *•** 

BSA  CITXER  H.\MMT.R  24VDC.  SPST 

50A  100  ohms  2fR24 .  *•*5 

R4  ACTO  I.ITE  24VDC.  SPST  200A  80 

ohma22R174 . . 22  '  *•** 

B«  Crn.ER  H.AMMRB  6041H139A, 
24VDr.  SPST  200A.  10  ohma  #R130  .  *.95 

B»  ACTO  I.IT*  SPEC  22  3  2  4  2  4A.  24VIX'. _ 

SPST  200A  6  ohma  22R128 .  *.T5 

nl  ECLIPSE  DIEA  63S2I.  l4vr)C  SPST 

200A  6  ohms  2tR126 .  2.$5 

fT'TLER  HAMMER  6041H36A.  12VDC. 

SPST  200A  17  ohms  2*R121 .  3.$5 

Dl  CUTLER  HAMMER  Dl-9432181. 

24VDr.  SPST  200A  50  ohms .  8.95 

LEACH  503orsp.  l2VDr.  SPST  50A.  25 

ohms  2fRl25  .  L95 

LE.ACH  79733.  24Vnr.  Dble  Make  Rr 
Break  50A.  and  SPST  n  o..  66  ohms 

jfR13l  .  5.8$ 

G.K.  429896.  Plastic  Enclosed.  24VDr, 

SPST  50A  150  ohms  S?R23 .  2.9.5 

G.E.  rR2792D116W2  Plastic  Enclosed. 

12VDr.  SPST  lOOA.  80  Ohms  2fR23B  5.58 
EPCO  S47D.  12VDC.  SPST  30A.  36  ohms 

2*R122  .  S-W 

RBM  BN5,  24VDC  SPST  50A.  200  ohms 

2fR224  .  1.98 

G.E.  rR2800384A8.  24VI>r.  SPST.  200A. 

50  ohms  2fR59B .  8.95 

G.E.  CR9533K  100A2.  24VDr.  2  swltrh- 
ettea.  DPST  n.c.  A  SPST  n.r.  long 

throw  2tRl32  .  9.95 

GUARDI.AN  24585  Dual  Thatching 
24VDC  ea  section:  Double  Make  A 
Break  A  Alternate  Double  Make. 
Break.  lOOA  contacts.  24  ohms 

ifR223  .  8.75 

G.E.  M29J682-1  (No  Contacts)  10- 
12VDr — Mlcale*  Flipper  Arm.  Re¬ 
leases  at  2VT>C  ifR167 . 1.2.5 

CCTIaER  .  HAMMER  6041H158A  12 
VDT.  SPST  n  o.  50A.  25  ohm  2fR428.  1.9.5 


ALLIED 

RELAYS 


Unfversar 


F.arh 

lt08D.55  24VDC.  DPDT.  240  ohm 

2tR04  . $2.50 

R018D38  24VDC.  SPST.  double  make. 

240  ohm  2?R06 . 1.25 

IU8n.58  26VDr.  DPDT.  255  ohm  #R429  1,55 
RJX-42  12  or  24VDC.  SP  DBI.E  break. 

240  ohm  CT  :!fR226  .  1.25 

.5.5887  24VDC.  Double  make.  300  ohm 

2?Rt08  .  1.5$ 

B01332  18VDC.  80  ohm.  Coll  A  Frame 

only  (no  contacts)  #RC358 . 4$ 

BOYXS  IVDC,  SPST.  n.o..  IH  ohm 

IfRSS  .  1.50 

BOY1SD  20VDO.  Double  make  A  break 

550  ohm  #R340  .  l.$5 

AR  12VDr.  SPST  n  o..  75  ohm  2tR429. .  1.06 
DIFFEREN'TIAL  803476  DUAL  8000  ohm 
2.5  ma.  cotla  Armature  pivoted  between 
poles,  all  contacts  normally  open.  SPDT  5A. 
contacts  HI -speed.  Suitable  for  P.  P..  bridge 
or  balanced  circuits  where  differential  ac¬ 
tion  Is  required  #RI48 . $4.$5 

.5R1-2  27  IVDC  Double  Make  A  Break.  ISO 
ohma  9000  Volte  Hl-Pot  Insulation  2tR418 
$22.59 

BJT  (Electrical  T..atch1ng)  6VDr.  4PDT.  16 
ohm  ea  coll,  dust-proof  shield.  11  Pin 

Plug  Base  itR435  .  $8.95 

FfO:  30S0  ohms.  8  ma..  SPST  N.i.O, .  .  $1.59 
FID;  40  ohms.  6V  DC.  SPST  \.n . f)8 
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€0]\DEI\SERS 


TYPE  "AB"  POTS 

i-r  I  •ss!vr^‘ 

•  Ul  I  S/t  A  I 


MICRO  &  TOG.  SWS. 


RELAYS 


•J”  POTS 


ioooon 


OIL  CONDCNSm  SP'LS 

$.35  10  mfd.— 600  V  $  98  16  mfd. — 600  V  $1.75 

.  coin  Thrw  term.  tel.  iiuitR.  channel  type.  IH|»i  m  tnM,  tierm.  Healed  and  parRed 
IMms.  %  .14*  X  2*  Two  5  itifd.  Typo  IT-8C-U  meaRurln*  \  JS'  x 
(works  ^•tion>  rated  40o  V  at  72  deg.  2^*.  Htud.  mtg.  crtitcrs  2“.  |*IugH  Into 

,  l  oinnien'lal  *re«*>.  standard  four  {»-oag  socket.  Quantity 

\\ .45  '  operation  up  to  40  degs.  “C”.  discount. 

■  oiHn>  '**'■  POWiT  factor  appllca  a  #  .  ««  ^  m.m 

‘  with  Itepeai  sales  pnne  this  rugite«|  .2  1000  V . $.21 

"""  hl«li  qualiiv  cimdenser  to  he  of  i.ut  Standard  2  side  term,  telhtuh  cond. 
sundlng  value.  Carton  of  24.  weight  Same  dimensions  an  .25  mfd,  600  V  type 
^1  15  *'*d*hle .  $  .69  Exceptional  ralue. 

4S  »  2  mfd. — 1500  V  $1.09  2  mfd. — 600  V . $.49 

•  Avox  ri$09.  Dima.  2*  O  s  2H*  Brack  tx. 


CHOKES 


5  Hen  2  am  *  14  Hen  13  amim 

2  «  Hen  HO  am'*  i  15  Hen  60  ampw 
7  liro  57  .mp.  '  Th.«i:n 
K  Hen  .52  ami*  Tbord  n  TIW  45 
12  Hen  .  10  amp*  SpeclaUy  Prieed 

BATHTUB  CONDS. 

Mfd  Volta  Price  Mfd  Volta  PrI 

01-01  fioo  l-is  25  0011 

02  (1*2  hoo  .29  25  KNNI 

;O4-04  ftOO  .29  3  4JMj 

05  000  .2«  5  4(J 

05-  05  fiOO  .29  .5  «; 

.OH- OH  600  .29  5 

.1  600  .39  2x  5  60() 

1  UHK)  .42  I 

1  1200  .49  1  MM) 

.1-  I  400  .  29  1  401) 

I- I  600  .  39  1  WHI 

I- I  1000  .  51  2  400 

3x  1  600  .49  2  6(¥i 


7  mfd — 600  V 

Small,  high  quality  oil  ctmd. 
2'h-  X  X  W  com 

bracket  H. 


luaraoteid.  I>lm.s. 


Itracki 


JAN  APPROVED 


TRANS.  MICA  CONDS. 

Mfd  W»dc  Price  Mfd  Wvdc  I 

0001,5  5000  1.79  Ol  . 

0002  I5KV  wuore  p— 

00025  1200  .39  01 

00025  ,5000  1.99 'tTT- 

001  2500  .4R  *lh 

001  MNNI  3.49  I  n-j 

(M)2  mnt  3.94  IJ!: 

0024  .5000  1.99  03  . 

(M)3  6000  5.99  Other  typea  avail- 

.01  600  .  44  able. 

MICA  CONDENSERS 

5.  6.  S.  10.  15.  25.  .30.  .34.  3tt.  50.  70.  75.  lOO. 
140.  1.50.  1H5.  *200.  230.  240.  2.V).  300.  3.50. 
390.  400.  470.  54N1.  510.  6(N).  650.  7(N>.  7.V). 
IfNM).  1200.  1250.  14(N).  1500.  20(N).  ‘2200. 
24(M>.  3000.  3300,  37(N>.  39(N).  40(NI.  4700. 
5000.  5100.  6000.  6200.  6500,  7900.  7950. 
7960.  KOOO.  A  9100  mmfd 

PRICE  SCHEDULE 

5  to  7.50  mmfd  9r 

20(X>  to  5100  mmfd  lie 

1000  to  1 5(M)  mmfd  .  7e 

6000  to  so(M)  mmfd  lie 


AIRCRAFT  TOG.  SWS. 


10«f4.~1000V  4.55  Safi— 600V  2.25 
tafC— 1500V  4.25  6a(4— 600V  1.55 
8af«->1000V  5.25  4afC->^V  1.75 


HPST 


60(H) 


iKa  ANa029-lR 


Bathtube  KU 


OTHER  AIRCRAFT  TYPES 

Chf  CIrcan  Cur.  44  mVAC  P 


2.5  4(M)  .34  • 

CHANNEL  CONDS. 

Mfd  Volta  Price  Mfd  Volta  1 

2x  05  600  .  34  4  600 

1  .500  2H  I  — 

1  600  .32  5  4(N) 

.1  2500  1.24  1 

2x  1  44N)  .34  .5  5(N) 

2x1  600  .44  .5-1  6tM) 

3x1  400  .44  .5  6(M) 

.26  600  .43  1  50U 

2X.25  600  .48  1  60U 

—SUPER  SPECIALS — 

l-Teq  Meter  BC  906  $ 

RAK-7  Revr  A  Pwr.  Sup  ... 

Bt-lOSO  Driver . 

Record  Player  A  Amp . 

Blower,  dual  230  V . 

Tunger  Rect.  (Hvy  Duty'  .  . 
t'hoke  165  MA.  511.  160  ohms 
(letal  Sffcket  . .  . 

IMIot  L  Aaaem.  Dm  A  Blue  . 

Beachmatiter  PA  Colt . 

Prec  WW-l  6400  ohms 

Prec.  WW-3  32.HHH  ohma . 

Prec.  WW-3  35.HHHohnm _ 


Typ«A3  -On. Mom  Off  ».I4  P.T 
•»0$K-4I4  8P.«Poi.  3&A  (4  2«VD(- Oa.Off  Mom. 

On-Mom.  On  .T9  L  T.  ' 

a'K>5K-52a  8P9T  SA  R.aA-m*B*t  .12  1..T 
tH>aK-r»  aP8T  IOA  on-Mom.  On  .T9  I.  T 
•  »l>K-a24  DP9T  IftA  Pu«h  Rut. -Off- 

Mom.  On  .99  P.T 

•302  K-r  ffPST  tOA  2  Oon«  R-5A  .33  L.T. 
10%  Dm  in  nuo*  of  100  or  moro  nor  Tjrpn. 

TOGGLE  SWITCHES 

CH4  Cipcalt  Price  AN  A  N  Clrcatt  Price 

AATOKA  HPDT  $  SO  AA  I24V  nPHI  $.43 
t9J4K4  DPDT  7$  AA.  12,5V  DPOT  .99 

RELAYS  Si  contactors 

▼oae  Veit  Ohms  Carreat  Actlaa  Price 

1027  12  Uerk  47  S  DPOT  1.21 

1077-RFW  24  Lraeh  140  ^ront.  DPOT  1.94 
1220-DE  24  Lrnch  •&  20  SPHT- 

t>.>.ibU  Hrcck  3.39 

1233-BF  24  Un«b  140  10  SPHT- 


4000 V 
7400V 
7400V 


400V  3.49 

l&OOV  2.99 

400V  .to 

AOOV  1.49 

440  VAC  2.49 


Spectdl  Mica  Kit — 100  @  S3-S0 


20KV 


SILVER  MICA  CONDENSERS 

7.  -24.  25.  3.3.  50.  60.  75.  95.  100,  120.  1.50. 
170.  200.  270.  300.  330.  .390.  400.  450.  500. 
750.^  WK).  1000.  1400.  1450.  1700.  A  2500 

PRICE  SCHEDULE 

7  t(i  95  mmfd  He 

1000  to  1700  mmfd  I4e 

100  to  H(N)  mmfd  9e 

‘2500  mmfd  I4e 


10  a-HpST 

N  o  9.29 
40  HPHT  N  O  1.94 
DPDT  .91 
4P>*r  NO.  .99 
140  ePHT  S  O  4.79 
100  HPrtT  N  <>  2.99 
40  DPDT  9.99 
40  DPDT  9.99 
100  DPDT  19.99 
aPDT  .99 

4  DPHT  9.94 
4  PoIp  9.99 


POWER  SUPPLY 

rrjP-20AltX  for  ASR  7/7A/7B  equip. 
WHf  rv.  II.5V.  inp  *  5  .56.5/kHii '2ooo\ 
out.  ('ontainH  (IAl'7,  .5T4  A  2X2.  nine 
oil  ponds;  rhokeo,  redstors.  connector* 
A  switches.  I’arts  alone,  easily  re 
movetl  worth  considerably  more.  Brand 
new.  Imlivlduallv  boxetl.  ()iia 
discount  .  56.75 


2i)00V  t: 
J40oy  2. 


MICRO  SWITCHES 


I  Special  S.Mica  Kit— 100  &  $6.50 

CERAMICON  CONDS. 

10.  .56  A  KNI  mmfd  (it  .4 

1000  to  .5(MH)  mmfd  .« 

01  400  V 

MOLDED  PAPER  CONDS. 

01  400VTyt)e('N35l5eea  lIf.Mpcr  *( 
01.  0.5.  06  4(MIV  Area  $  3.58|>er“< 

004.  01.  03  600V  6eea  S  4.Mi>er ‘( 

1  lOiMiV  8e  ea  5  7.6fi)er“t 

01  KMMIV  16eea  $l3.Miier“( 


25KV 

7400V 


H03  KEll  bPHT- 


2400V  s!i9 


WANTED 

Condenaers  of  all  typos  in  ony 
quantity.  Also  other  stondord 
components.  Top  prices. 


YZ7KI>TC  Pluncrr  HP^T  N.O.  Hrrrw  .49 

YZ3RnT  Tinnier  HPHT  N  O  Screw  ,49 

YZ-2Y9T  Plnnicr  RP8T  NO.  Screw  .99 

YP4  Button  KPST  N.O.  Holder  .49 

HZKL2  Roller  HPDT  Holder  .99 

BZ3RW3T  Roller  HPDT  Screw  9.99 

Mt’-HW<1SA  124V)  Lerer  DPHT  N  O.  Holder  9.99 

Write;  ART  HANKINS,  Owner 


DUAL  *'AB"  POTS 


MONMOUTH  RADIO  LABORATORIES 


COAX.  CONNECTORS 


Somebody — Somewhere, 


can  use  the  equipment  you  want  to  sell! 

Reach  that  buyer  quickly  and  economically  thru  the 


SEARCHLIGHT  SECTION 


The  meeting  place  of  Used  Equipment  Buyers  and  Sellers 
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THE  ONLY  COMPLETE  SOURCE 


SALES 


OF 


UHF  CONNECTORS 


UG  CONNECTORS 


AN  CONNECTORS 


I 


FROM  STOCK 


100 

1000 

NO. 

JAN  NO 

DESCRIPTION 

1  1  99 

TO 

AND 

999 

OVER 

83  IR 

SO  *39 

RECEPTACLE 

%  .50 

S  .45 

$  .40 

83  ISP 

PL  859 

PLUG 

.59 

.55 

.50 

83  168 

UG  176  U 

ADAPTER 

.15 

.11 

.11 

83  185 

UG  175  U 

ADAPTER 

.15 

.11 

.11 

83  ISPN 

PL  *59A 

PLUG 

1  •« 

.40 

.55 

83  776 

UG  *03  U 

PLUG 

.45 

.40 

.55 

83  IRTY 

RECEPTACLE 

.75 

.45 

.45 

83  IH 

UG  106  U 

HOOD 

.15 

.14 

.13 

83  IHP 

HOOD 

.17 

.14 

.11 

83  765 

UG  177  U 

HOOD 

.14 

.14 

.14 

83  lAC 

CAP  8  CHAIN 

.55 

.50 

.45 

83  IBC 

CAP  8  CHAIN 

.35 

.31 

.30 

83  IT 

M  358 

T  CONNECTOR 

1.50 

1.40 

1.40 

83  lAP 

M  359 

ADAPTER 

.35 

.30 

.18 

83-IAP 

M  359A 

ADAPTER 

.80 

.75 

.70 

83-U 

PL  *58 

JUNCTION 

.75 

.70 

.45 

83  IF 

PL  *74 

FEED  THRU 

1.15 

1.10 

1.10 

83  *SSP 

UG  10*  U 

TWIN  PLUG 

.90 

.00 

.75 

83  18R 

UG  103  U 

RECEPTACLE 

.90 

.80 

.75 

83  SSAP 

UG  104  U 

ADAPTER 

1.40 

1.15 

1.10 

83  89 J 

UG  105  U 

JUNCTION 

1.50 

1.40 

1.40 

83  MT 

UG  196  U 

T  CONNECTOR 

1.45 

1.50 

1.50 

83  SSF 

PL  *75 

FEED  THRU 

1.00 

1.80 

1.75 

83  *SP 

PL  *95 

PLUG 

1.15 

1.15 

1.00 

83  !R 

SO  *65 

RECEPTACLE 

1.49 

1.95 

1.50 

Tvp. 

Price 

Type 

Price 

Typ* 

Price 

Type 

Price 

Type 

Price 

UG  9  U 

$  1.93 

UG  57  U 

S  1.30 

CW  1S5/U 

$  .43 

UG  *S4  AAJ 

S  3.S0 

UG  496  U 

S  3.M 

UG  10  U 

1.75 

UG  57  B  U 

1.85 

UG  1SS  U 

0.50 

UG  *55  U 

1.85 

UG  499  U 

1.50 

UG  11  'U 

1.15 

UG  58  U 

.80 

UG  1S6  U 

8.50 

UG  *56,  U 

15.50 

UG  S03  U 

50.00 

UG  1*  U 

1.55 

UG  58  A  U 

1.19 

UG  157  U 

8.50 

UG  *57  U 

MX  904 

UG  13/U 

1.15 

UG  59  U 

1.45 

UG  158  U 

47.50 

UG  *59  U 

0.50 

UG  909 

50.00 

UG  14/U 

1.80 

UG  59  A  U 

1.19 

CW  159  U 

1.05 

UG  *60  U 

1.10 

UG  S06  U 

50.00 

UG  15  U 

1.15 

UG  59B  U 

1.75 

UG  159  A  U 

1.10 

UG  *60  A  U 

1.40 

UG  S07  U 

50.00 

UG  16, U 

1.75 

UG  60  U 

1.40 

UG  160  A  U 

1.10 

UG  *61  U 

1.10 

UG  5*6  U 

1.75 

UG  17'U 

1.79 

UG  60  A  U 

1.15 

UG  160  B  U 

1.50 

UG  *6*  U 

1.10 

UG  530  U 

4.50 

UG  18/U 

1.75 

UG  61  U 

1.55 

UG  166  U 

47.50 

UG  *66  U 

4.50 

UG  931 /U 

5.15 

UG  18  A  U 

1.79 

UG  61  A  U 

1.40 

UG  167  U 

5.79 

UG  *69  U 

3.75 

UG  53*-U 

0.05 

UG  18  B  U 

1.75 

UG  83  U 

1.09 

UG  167  A  U 

5.79 

UG  *70  U 

10.00 

UG  933  U 

10.00 

UG  19  U 

1.15 

UG  85  U 

1.00 

UG  173  U 

.38 

UG  *71  U 

10.00 

UG  939  U 

UG  19  A  U 

1.15 

UG  86  U 

1.80 

UG  174  U 

M.OO 

UG  *7*  U 

15.00 

UG  536  U 

UG  19  B  U 

1.95 

UG  87  U 

1.40 

UG  180  A  U 

10.00 

UG  *73  'U 

1.55 

UG  541 /U 

3.05 

UG  *0  ,U 

1.99 

UG  88  U 

1.10 

UG  181  A  U 

10.00 

UG  *74  U 

3.05 

MX  994/U 

UG  *0  A  U 

1.90 

UG  88  B  U 

1.09 

UG  18*  A  U 

10.00 

UG  *75  U 

7.50 

UG  557  U 

5.50 

UG  *0  B  U 

1.90 

UG  89  U 

1.35 

UG  185  U 

1.35 

UG  *76  U 

7.50 

MX  964  U 

UG  *1  U 

1.15 

UG  90  U 

1.40 

UG  188  U 

1.30 

UG  *79  U 

3.05 

UG  564  U 

3.05 

UG  *1  A  U 

1.95 

UG  91  U 

1.05 

MX  195  U 

1.00 

UG  *86  U 

4.05 

UG  969  U 

3.05 

UG  *1  B  U 

1.45 

UG  91  A  U 

1.70 

UG  197  U 

4.05 

UG  *87  U 

7.79 

UG  566  U 

7.05 

UG  *1  C  U 

1.75 

UG  9*  U 

1.80 

UG  *01  U 

1.75 

UG  *90  U 

1.10 

UG  967  U 

0.05 

UG  *1  D  U 

1.95 

UG  9*  A  U 

1.15 

UG  *0*  U 

3.05 

UG  *91  U 

1.15 

UG  .968  U 

4.05 

UG  **  U 

1.45 

UG  93  U 

1.05 

UG  *04  A  U 

3.50 

UG  *94  U 

l.M 

UG  969  U 

1.05 

UG  **  A  U 

1.40 

UG  93  A  U 

1.15 

UG  *06  U 

1.00 

UG  *99  U 

UG  970  U 

1.05 

UG  **  B  U 

1.50 

UG  94  U 

1.15 

UG  *07  U 

19.00 

UG  306  U 

1.05 

UG  571  U 

0.05 

UG  **  C  U 

1.95 

UG  94  A  U 

1.40 

UG  *08  .  U 

ll.&O 

UG  309  U 

3.75 

UG  57*  U 

5.05 

UG  *3  U 

1.45 

UG  95  U 

1.05 

UG  *1  *  A  U 

3.50 

UG  33*  U 

3.50 

UG  573/U 

UG  *3  A  U 

1.95 

UG  95  A  U 

1.00 

UG  *13  A  U 

4.10 

UG  333  U 

5.50 

UG  601  U 

3.00 

UG  *3  B  U 

1.75 

UG  96  U 

1.10 

UG  *15  U 

5.50 

UG  334  U 

0.50 

UG  603  U 

3.00 

UG  *3  C  U 

1.95 

UG  96  A  U 

1.05 

UG  *16  U 

14.00 

UG  335  U 

3.75 

UG  619  U 

1.70 

UG  *7  A  U 

3.75 

UG  97  U 

4.15 

UG  *17  U 

7.50 

UG  347  U 

1.50 

UG  6*7  U 

7.15 

UG  *7  B  U 

3.75 

UG  97  A  U 

3.05 

UG  *18  U 

10.00 

UG  348  U 

1.50 

UG  618  U 

UG  *7C  U 

4.50 

UG  98  U 

1.50 

UG  *19  U 

7.50 

UG  349  U 

3.50 

UG  634  U 

4.09 

UG  *8  U 

3.95 

UG  98  A  U 

1.70 

UG  **0  U 

10.00 

UG  35*  U 

7.50 

MX  913  U 

.05 

UG  *8  A  U 

3.95 

UG  100  U 

1.05 

UG  ***  U 

43.75 

UG  35*A  U 

0.00 

UG  931  U 

3.00 

UG  *8  B  U 

4.50 

UG  100  A  U 

3.75 

UG  **3  U 

4.50 

MT  41* 

.05 

UG  93*  U 

3.00 

UG  *9  U 

UG  *9  A  U 
UG  *9  B  U 
UG  30  U 

UG  101  U 

UG  101  A  U 
UG  107  A  U 
UG  107  B  U 

UG  **4  U 

UG  *31  U 

UG  *33  U 

UG  *34  U 

UG  414  U 

UG  419  U 

UG  4*1  U 

UG  4**  U 

1.90 

1.90 

1.50 

4.55 

4.50 

4.50 

1.70 

18.50 

18.50 

i!05 

3.15 

3.19 

1 1 Miniature 

1 1 1  V.  Connector 

UG  3*  U 

UG  33  U 

19.00 

19.00 

UG  108  U 

UG  108  A,U 

1.00 

3.15 

UG  *35  U 

UG  *36  U 

UG  4*3  U 

UG  447  U 

11.00 

1^50 

MC  10 

.30 

UG  34, U 

19.00 

UG  109  U 

1.30 

UG  *37  U 

19.00 

UG  478  U 

50.00 

MC  *0 

UG  35  A  U 

19.00 

UG  109  A  U 

1.00 

UG  *41  U 

3.45 

UG  479  U 

33.80 

MC  30 

.81 

UG  36  U 

19.00 

UG  110  U 

15.00 

UG  *4*  U 

3.05 

UG  48*  U 

33.80 

MC  40 

.80 

UG  37  U 

19.00 

UG  114  U 

1.19 

UG  *43  U 

4.50 

UG  483  U 

4.05 

MC  90 

.30 

UG  37  A  U 

19.00 

UG  115  U 

1.19 

UG  *44  U 

4.00 

UG  484  U 

5.80 

MC  60 

UG  38  A  U 

18.00 

UG  119  U  P 

7.50 

UG  *45  U 

1.50 

UG  486  U 

1.30 

MC  70 

.81 

UG  39  U 

1.75 

CW  113  A  U 

.55 

UG  *46  U 

3.10 

UG  487  U 

0.50 

MC  80 

UG  40  U 

1.95 

UG  131  U 

10.00 

UG  *49  U 

18.50 

UG  491  U 

*.*5 

MC  100 

1.10 

UG  45  U 

9.00 

UG  146  U 

1.09 

UG  *50  U 

18.50 

UG  49*  U 

5.00 

MC  110 

1.11 

UG  46  U 

5.00 

UG  148  A  U 

7.85 

UG  *51  U 

18.50 

UG  493  U 

T.tS 

MC  110 

.30 

UG  49  U 

10.00 

UG  1 49  A  U 

5.15 

UG  *5*  U 

7.50 

UG  494  U 

4.75 

MC  150 

.75 

UG  50  U 

10.00 

UG  154  U 

0.50 

UG  *53  U 

5.50 

UG  495/U 

7.50 

MC  *50 

1.50 

SEND  FOK  OUR  COMPLETE  AN  CONNECTOR  CATALOG  #AN-9 


LIFE  ELECTRONIC  SALES 

345  BROADWAY  NEW  YORK  13,  N.Y. 

DIgby  9-4154 
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SEARCHLIGHT  SECTION 


QUARTZ  CRYSTALS 


NEW  LISTING 

Made  from  the  finest  Brazilian  Quartz.  Will  proYide  a  high  degree  of  activity  and  frequency  stability.  All 
tested  and  marked  by  the  manufacturer  to  a  very  close  tolerance.  In  the  frequencies  outlined  below  the 
crystals  itemized  under  the  heading  "From  &  To"  are  mostly  in  progressive  frequencies  between  the  limits  shown 
(os  for  example:  "From  3300  to  3377,"  are  as  follows;  3 300KC,  3301 KC,  3302KC — ,  3377KC.)  ore  of  limited 
quantities  in  each  frequency.  Those  listed  singly  are  in  quantities  of  SO  or  more. 

FT243  CR  1A/AR  or  FT241 

Prong  spacing  Vi",  Prong  dio  Vi' 

Prong  centers  Vi".  Prong  dio.  1/32"  Price  7fd  no.  12  tor  $9.00 

rnoM  TO  rnoM  t 

Price  $1.15  eo.  (25  for  $25.00)  (rrjmjynrt.. 


FT241A 
SPCCIAL  TYPE  WE. 

Prong  spocing  1"  CTS. 

Prong  Size  3/32"  dio. 

These  ore  in  successive  steps  of  .1 
MC  variation  from  20.0  MC  to 
38MC. 

Suitoble  for  low  frequency  purposes 
(1/72  of  Stated  Values) 
Price  $1.15  ea. 


BRIDGES 

Leeds  and  Northrup-Test  set  #S430-A 
for  both  Varley  and  Murray  loop.  Used 
but  in  excellent  working  condition. 
Price  . $92.50  each 

SYNCHRONOUS  MOTORS 
G.E.  Type  SH  110  V.  60  cycle  I  PH  1/40 
HP  18()0  RPM,  double  end  shaft,  com¬ 
pletely  overhauled  Price  $35.00 

Other  Synchronous  Motors  in  stock.  Send 
us  your  inquiries. 

THREE  SPEED  MOTORS 

3603-5000-10,000  RPM  No  Load.  Gov¬ 
ernor  controlled.  .Mode  by  EMC  115  Volt 
.8  amp.  AC  and  DC.  Overall  size  6"  x 
3'/4,  shaft  Vix174  long .  Price  $7  50 

GRAIN  OF  WHEAT  BULBS 
Miniature  Lamp  TIVi,  3  volt,  .19  omp. 
Airplane  Indicator  Amb.  Ctd  Price  10 
for  $1.03  103  for  $8.50 

DRIERITE 

The  Versatile  Indicating  Desicant  size  #8 
mesh  in  6  oz.  bottles,  24  bottles  to  a 
case.  In  cose  lots  $4.80  per  cose.  Mini¬ 
mum  order  6  bottles  for . $1.50 

SEND  FOR  fRCt  BULLITIN 
Digby  9-2188-9 

A.  COTTONE  &  COMPANY 

340  Canal  St.  New  York  13,  N.  Y. 
ALL  FRICIS  FO  B.  H.  V.  CITY 


NEW"  TRANSMITTER-RECEIVER  AN/FRC-I 


An  extremely  versatile  transmitter-receiv¬ 
er  with  a  very  (desirable  frequency  range 
from  1.5  me  to  12.5  me  (200-24  meters) 
Ideal  for  Airport  Traffic  Control. 

Power  Output 
Transmission . 

Power  Input. . 


. 150-250  watts 

...Phone,  CW,  MCW 
90-120,  200-230V  50/60 


COMPONENTS 

1.  THANSMITTER  5.  DELUXE  CABINET 

2.  RECEIVER  6.  REMOTE  CONTROL 

3.  MODULATOR  7.  CABLES 

4.  POWER  SUPPLY  8.  KEY  AND  MICROPHONE 


Export  Packed  for  Immediate  Shipment. 
Write  for  Specs,  and  Price. 

Deolers  in  Electronic  and  Rodor  Supplies 


FRENCH-VAN  BREEMS,  INC 

Tel.  tS.tai  ■  - 


Stamford,  Connecticut 


375  Fairfield  Avenue 


WHOLESALE  ONLY 


TOP  BRAND  —  NEW 

3AP1A _ 6  75! 

WAY  BELOW  MANUFACTUnER’S  COST 

TUBES  &  SURPLUS 

Send  for  Your  FREE  LIST  •  Am»iin|  Buya 

HARK  electronics 

Phen«:  TYr«ii«  3w$l$l 


GLASS  TUBING 

PYREX  -  NONEX  -  URANIUM 
BULBS  $  CVLINDEU 
WRITE  FOR  FREE  MONTHLY  LIST 

HOUDE  SUPPLY  COMPANY 

PHONE  KEYPORT  7-I2W 
i.  m  Bo>  S«X  Keyport,  N.  J. 


ELECTRONIC  COMPONENTS 
AIRCRART  EQUIPMENT 
HYDRAULICS 

RADIO  A  ELECTRONIC  SURPLUS 
13933-9  Brush  St.  Detroit  3,  Mkh. 

Phuns  Tewnicnd  S.3403 
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2CS4 . 

IX  J/tTf. . . 

aBS4 . 

SC24 . 

7CV1MSA 

UY . 

ISR . 


ai.n  cBQ-72. 

M  CE-70 
49  CRP-73. 
4^  Blia.  .. 
M  HY-AIS. 
M,  IIKfl-72. 
.M,  RK-7S  . 
M.  SBP4. . . 
M  $FF7. . . 
.M  1J4G  . 
LIS  1B9GT.. 
.M  aA4  ... 
l.SS  SU4G 
.49  4K4<iT.. 
t.S9  12A4... 


L7S  4314.... 

.7S  45S . 

US,  957 . 

.Y9ICK100S 
M  CK1M7 
.M  1U4 
.SS  1439 
1.99  3051 
.4S  7193  . . 

3.190011 


WIRE-CABLE  TUBES  PARTS 


CORDAGE 

CO-IU  3  conductor  oach  #22  AWG  nooproao 
lockot  MO'  loagth* 

CO-127  oiaqU  #14  AWG  broidod  and  Uimod 
coppor  braid  chiold 

MULTI-CONDUCTOR 
2  coaduclw  AWG  12 1  7  eoaductor  AWG  11 
7  eoaductor  AWG  14  II  conductor  AWG  II 
14  conductor  AWG  II  I  ceadnctor  AWG  20 
11  conductor  rUdldod  II  co^nctor  AWG  II 
AWG  20  •  I  22  co^netor  AWG  II 

2  conductor  AWO  II 

2  condaetor  ihloldad  AWG  10 

ARMOUR 

DHIA-23  DHTA-lOO  FRIA-I 

SINGLE  CONDUCTOR  AWG  10 

■bioldad  coblo  wttb  tonalaal  Ing  each  and 
101*  and  lU'  lan«tb> 

WIRE 

AWG  II  copparwold 

AWG  21  tlaa^  coppu 

■oolnianco  wire  AWG  22 

AWG  22  witb  nylon  com  plasUe  iuulaUon 

LINEAR  WIRE  WOUND 
POTENTIOMETERS 

ir  Obo  U  W.u  ISCM  0km  2i  Watt  U.Ti 

It  IS  .H  I0«M  It  LM 


SPECIALS 

lO-M  CcTOtal  la  Holdar  12.20 
Balloon  with  Hrdroqon  Goaarator  12.20 
300  Fool  Aaiiol  Wire  njM 
Box  Uta  17"  X  17"  x  31"  S2.22 


MICROWAVE  TEST  EQUIPMENT 
10  CM  ache  box  CABV  14ABA-1  o<  OBU-3, 
iroqnaacy  roaio  2110  MC  —  3170  MCS. 
Diraci  raodiaq  xtierontotor  baod.  Bing 
prodiction  rcalo  plua  1%  to  Biana  1% 
Typo  "N"  Input  laaononco  Indicator 
OMtoT.  With  oocoaaorloa.  aparaa  and  10 
CM  diractioaal  couplar.  Brand  Now 


HI  VOLTAGE  FILTER  CHOKES 

.4  HY  4J  Amp  DC  3  ohnu  1230  HMS  to 
ground.  Now. 

02  HY  4  Amp  J  ohm  20.000  Tact.  Now. 

1  HY  30  Amp  DC  30  ohm  GEIIC42I. 
Now. 

1.7-3  HY  2  Amp  DC  34000  VDC  GE  Y34IA. 
Haw. 

NAVY  ENTERING  TYPE  INSULATOR 

Porcelain  ilonq^d  bowl  with  broM  rod.  fit* 
tings  and  aluminum  shiold.  Dimonsions 
4H"  high,  9*5/ 19**  OD  at  baso.  Brand  now 
94.50 

10  CM  ROTATING  ANTENNA 

24**  Parabola  In  turrot  990*  span  at  12  RPM 
DC.  motor  control  and  roTorsing  switch  How 


TIME  DELAY  SWITCHES 

1  Miauta  113  VAC  U  cycto  Eac.  tat  Wotor- 
prool  Malal  Coao  Naw  1202 
3  Itero  Bwllchaa  Contact  at  40-41-42  Sacood 
Tima  Delay  111  VAC  Motor  Maw  14-21 
Tbarmo  Switch  20*  to  300*  F  112  VAC  «  lA 
230  VAC  •  2A 

Braoha  Contact  with  Incraoao  la  Tampora- 
tura  Naw  11.32 

CONTACTORS 

DP8T  112  VAC  M  cycia  12  Amp  Da-loa  Una 
Stortar  Waatlnghouaa  1102 
DPST  112  VAC  "AB"  #700  1202 

RELAYS 

12  VDC  DPST  Alliad  Control  Box  32 - tlOS 

24  VDC  DPDT  AUiod  Contml  B)ID3l....llOS 

24  VDC  3PDT  I  Amp . IIOI 

110  VAC  DPST  1  Amp  Coatacta  Struthara 

Dunn  CEA  1170 . S3.IS 

112  VAC  DPST  Sbuthara  Dunn  CXA  2117  1302 
220  VDC  DPDT  Struthara  Dunn  CE  2122.  .1400 
230  V  20  cycU  DPDT  G.E.  I2HGA11A2  .14.10 
ROLLER  INDUCTANCE  COIL  0-1 S 
MH  WITH  VERNIER  ADJUSTMENT 

Coil  la  wound  on  ceramic  term  IVh"  loag. 
Right  angle  drive  gear  with  H"  ahoit. 
Thrao  poaition  awitch  ior  vamiar  oporatlea 
Naw — Maiaanar — C-022 

METERS 

Portable  0-22  Ampa  AC  Waalon  #433  Brand 
Naw  13700 

Switch  Board  Poiwl  0-100  Ampa  DC  Waalon 
^11  with  100  Amp  Shunt  Brand  Maw 
324.12 

EQUIPMENT 
WaUdo-Tolhiaa  2.3-40  MC 
IIN-2IY  Baadix  Compoaa  Rocalvor 
BC-T33  GUda  Path  BacoiTor 
DAB-3 — Diroetton  Finder 
BDF  Bacelvar  Equipment  200-220  EC  Fixed 
Tuned 


SWITCHES  -  BATHTUB  -  OIL  FILLED  -  MICA  CONDENSERS  -  POTENTIOMETERS.  SEND  FOR  CATALOG 


COMET  ELECTRONIC  SALES  CO. 

22  Wpshington  St.  Tel.  BEocon  2-7863  Brighton  35,  Moss.  UllTt'iSailmTttrMi  c!o"d.  2.^^ 


IhEW-GUARAIVTELD  METERS 


MOVED 

TO  A  BIGGER  &  BETTER 
WAREHOUSE 
PILED  HIGH  WITH 

HARD-TO-FIND 
PARTS  &  EQUIPT. 

Just  o  portiol  list  of  our 
present  stock : 

a  BC-34S  •  BC-342  •  AltT-13 

•  ARC-3  •  APN-9  •  LM 

•  BC-221  •  Bc-en 

•  VARIOUS  TEST  EQUIPMENT 

NEW  EXPORT  DIVISION 
FOR  ALL  FOREIGN  ORDERS 
Prompt  attention  to  all 
inquiries— oil  longuoges! 


This  ooly  a  partial  Ust- 
Ina.  Wa  also  stock  a  srid. 
rartotj  or  shunts,  trans. 
foniiers  oad  multipliers. 

3JS  Canal  Street 


MARITIME  SWITCHBOARD 

INSTRUMENTS— ACCESSORIES  ■ 

worth  4-S217 

Now  York 


NEW  ADDHISS: 

CANDEE'AIRCO 

Dept.  E-5 

4109  BURBANK  BLVD. 
BURBANK,  CALIFORNIA 
CHorieatea  0-1 4S«  •  ROckwell  *-1070 


TUBE  REBUILDING 

iMie  IraasmittioK  aid  Power  types 

Economical  •  Guarontoad 
FREELAND  PRODUCTS  CO. 

7M  DRYADU  ST.,  N.  O.,  LA. 


SHEET  METAL  MACHINERY 


NEW  4  USED-COMriETI  LINE  OE 
Bob  Broil**  Pr*it  Broil**  NoI<K*f*  SH*et* 
WwitEh**  Rwll*  Spot  W*ld*tt  --  Di  A<r«  Rrat* 
WKitnr-y  EqwtprvtgrtI  *(< 

B  D  BROOKS.  INC.  310  AHontif  A V* 

Be*t*n  Mo**  7*1  HAncetli  6  5700 


Aftn:  Schools,  Lobs,  Hams! 

WE  PAY  MORE 

FOR  RADIO  PARTS  A  EQUIPMENT 
CrsB  in  nn  your  iMrtlnR  Hwipntsnt— 
•r  ww’ll  tm4n  for  miiiwthinf  yon  rMlIy 
n«p9.  Writ*  tndny! 
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T^-Mt  FSM-l 

TS<323 

TS-324  U 

TS>32I 

TS-331 

TS>3S94  U 

TS.3S3  U 

TS-37S 

TS-377  U 

TS-319  U 

TS-421  U 

TS*437 

l-SS 

l<St» 

I-S3A 
1-9$  A 
1-91  A 
i-m  A 
1-114 
1-11$ 

1-122 
l-122-t 
I-12S 
1-139  \ 

I-134B 

l-lllA 

I-119A 

1-14$ 


TS-IAIIR 
T9.3A  AF 
TS-IA  U 
T9.19A/AFN-1 
TS-11  AP 
•r»-l2 
•TS-ll 
Ti-14 
TS-ISB  AP 
TS-1$  ARM 
Tt-lt 
TA.19 
T9-23  AP 
TS-2$  Tim 
T$.27  rSAI 
T$.32A'rRC  1 
T$.33  AP 
Ti-HAP 
TS-llA  AF 
T$.3$  AF 
TS-3S  AF 
T9.24  AFM-3 
TS-4$  AF 
TS47  APR 
T9.4t 

TS.St  AFC-4 
TS-S5  AF 
TS-$9  U 


TS-173  UR 
TS-174  U 
TS-175  U 
TS-191  AF 
T>-1«9  U 
TS-192  CFM-4 
TS-194  CFfM.4 
TS-197  CFM-4 
TS-19t  CFM-4 
TS-291  AF 
T$-294  AF 
Tt-29$  AF 
TS-219  MFM 
TS-219  UF 
TS-221  TSM 
TS-22SA 
TS-233  TFN-2 
TS-239A 
TS-2S1 
TS-263 
TS-2fi8 
TS-278A  UF 
TS-2tl  TRC-7 
TS-215  GF 
TS-294  U 
TS-297  U 
TS-391  U 
T$-393A  G 


TS-$1  AF 
TS-S2  AF 
TS-$1  AF 
TS-79'AFM-3 
TS-t;  AF 
TS-ll  AF 
TS-9S  FFS-l 
TS-91  AF 
TS-19f  AF 
TS-191  AF 
TS-192  AF 
TS-191  AF 
TS-119  AF 
TS-lll  CF 
•TS-117  CF 
TS-lll  AF 
•rs-12s  AF 
TS-127  U 
TS-131  AF 
TS-142  AFC 
TS-lll  CFM-l 
TS-lll  TRC-S 
TS-li; 

•TS-147  UF 
•TS-lll  UF 
TS-153 
Ti-153(*. 
TS-179  AFN-S 


LAC 
LAF 
LAC 
LM-  * 

LU-2 

LU-3 

LT 

OAA-2 

OSW 

FIE 

SC  tU 

TAA-ISEA 

TSS-4Se 

TSX-ISC 

TSX-ISE 

TTS-41R 

TTX-19RH 

TUN.9HU 

UFM-13 


nianufarturp. 
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REMEMBER  WHEN 

Th*  tim*  wh«n  you  ftcour*d  th»  country  and  lookod  into 
•Tory  cranny  lor  a  TS-12S,  and  ttill  couldn't  find  on*? 
Weston  Loboratoriot  ar*  pleated  to  mako  avoiloble 
newly  manufoctured  TS-12S  Power  Meters  made  to  the 
original  GoTernment  spscilicattont.  This  prec^ion  in- 
strument  providst  for  immediate  Tisual  measurement  of 
"S"  band  power,  either  modulatod  or  pulsod.  ranqinq 
from  0‘2MW  to  moro  than  four  watts,  contains  a  tempera¬ 
ture  compsnsated  thsrmistor  in  a  V«  wavs  matchinq  stub. 

Besidos  this  unit  we  are  prosently  makinq  ths  TS-117. 
the  TSX-4SE.  TAA18EA.  TS-89.  TS-102A  AP.  TS-189. 
SG-8U.  TS-268.  AN-UPM13.  otc.  Othor  equipment  aeail- 
able  from  Weston  laboratories  it  partially  listed  below: 


'k/jiton  <93. 


FOR  SALE 

PLATE  TRANSFORMERS 

SeTeral  hundred  new  10  K.W.  Amertran 
rU  cooled  plote  transformers  115  ▼.  80  cy., 
1  phase  primary,  17,600  volts.  .5  amp  sec- 
Midary.  Can  be  furnished  center  tapped 
Rr  two  wire  8800  volts,  1.0  amps.  Priced 
$75.00  each  f.oJ>.  Los  Anqeles.  Special 
Quantity  discounts  available. 

Special  Note:  These  tronsformers  can  be 
seriesed  for  220  v.  S.P.  2  or  3  wire  ®  20 
XW  with  8800-0-8800  v.  sec.  or  220  3  ph. 
#  60  KW  with  tame  sec.  voltoqe  output  at 
polarity  is  additive. 


SCR  $45-A  Rodar 

New  RA-38  15  KV  Power  Supplies  aRd 
components 

Including  5  v.  10  a.  35  KV  test  filoment 
transformers.  $15.00  ea.  and  100  amp,  115 
V.  transtats  $140.00  ea. 

EPCO 

1527  E.  7th  St..  Lot  Angeles,  21.  Calif. 


Before  selling  your  idle  test  equipment,  please  get  our  offer 
Cable:  WESLAB  Tel:  Boston:  WE  5-4500 


WESTINGHOUSE 
HIPERSIL  CORES 

Strip  Build  Window  Window 
Quontity  Gooqe  Width  Up  Width  Height 

11,365  .003  114  14  7/16  3 
3,741  .003  14  H  7/16  3 

Arailable  for  immediate  delirery 

RAYTHEON  MFG.  CO. 

Sytplin  SoIm  Dept.  Waltham,  Meu. 
Tel.  Waltham  S-StM— fet.  3 


WE  BUY  AND  SELL 
GOVERNMENT  SURPLUS 

tltctronic  components,  units,  wirt,  etc 
Your  Ineulrios  Imitad 

LAPIROW  BROS. 

49  Hoenor  *t.  Clfutnnotl  23.  Ohio 

KIrhy  I2«S 


NOW  IN  STOCK! 

Write  for  Complete  Information 


RECEIVERS  MG  SETS 

AFR-l  RC-SU  MG-1S3  FC-2U 

AFR-4  SC.34i  MG-U9F  FC-U$ 

AFR-S  RA-U  mg  SCT  CONVERTED 

...  c  OC  to  AC.  239  V.  DC 

ARR-S  MN-29  V.  AC 

RC-312  RC-342  SA.  M-cycl«  eutpwt 

25  KW  DIESEL  PLANT 

3-pho$e,  110  V..  60  cy.  with  spores 

COMMUNICATIONS  EQUIPMENT 


Talkl* 

CU-92  AFN 
ART-13  LFD 
ReUy  M-194 
ART-13 
Keyint 
Rtlay  K-192 
IS-21  Vacuum 
Stirltch  fer 
ARr-13 
OV.17  Hl- 
Altltude 
Switch 


SPECIAL  VALUES! 

Hoyden  Timing  Motor  RPM, 

New  SI  49 

RC-348Q  Antenna  Cons  6  00 

BC-348  K,  L  or  H  3rd  I  F  Con  3  75 
RELAY  ADVANCE  974B  DPDT 
10  omp.  contoct  with  ouxiliory 
contoct  SPOT  2  omps  Coil 
2S0  Ohms,  26. SV  DC.  new  79 

Avoiloble?  1100  miniature  reloys. 

C.  P.  Clore,  rA-22196,  120 
ohms.  SPDT  ond  2  sets  SPST  50<  eo. 


TEST  EQUIPMENT 

A-$9  1-219  Eteey  19$ 

AFA-9  1-224  Tuhe  Te«< 

AFA-U  1-139  Aircraft 

AN  UFM-1  1-293  Thar- 

AFA-23  1-199  memata 

■C-1919  I-ISS  Taatar 

•C-U39  LM  TS-3 

IMkreveltar  L8-1  T8-19 

IC-391-TI  GR-St3A  TS-U 

•C-999  eutput  TS-12 

BC-221  metar  T8-13 

•C-43S  Farrt*  29A-1  T8-19 

1-9$  MIcrevelter  TS-19 

1-93  Lavaia  TS.4$ 

l-Ut  19S8M  TS-U 


NAVIGATION 

TRAINING 

EQUIPMENT 

EQUIPMENT 

AN/APN-4 

0  6  APN-T  1 

AN  APN.9 

lE-Sf  LORAN 

$CR-71$.A,  B,C 

RADAR 

AN  ARN-7 

EQUIPMENT 

ILS  Svflem 

APS-? 

(ARN-S.  RC-103) 

AN  APN-1 

APSU 

APS-D  (P«ti) 
APS-1S 

MT-14A  APN-1 

AhfAPS.13 

ABK 

MT.S83  ARM  3 
MT.9S4  ART-13 

MT.163  ART-13 

JAMMING 

MT-164  ART-13 

EQUIPT 

APT-I 

FT-446  APN-4 

APO-1 

APT-4 

FT-447  APN-4 

SCR-S96 

EXPORT  INQUIRIES  INVITED 

Wa  carry  an  unusually  larta  Btech  af  Airlina 
Eeuipment.  Ta«t  Equipaitnt.  Radar  Sets.  ate. 
Writa  for  our  tow  pricaa  and  eoaipleta  inforna- 
tian.  Wa  furnish  immadiata  answors  to  all 
inauirtai.  Writa  today! 


Prompt  Replies  To  All  Inquitios 


ELECTRONIC 

INDUSTRIES 

INC. 


2033  West  Venice  Blvd. — Dept.  E-1S 
Lot  Angelet  6,  California 
Phone;  RCpubUc  3-1127 
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INCQRPORb.r£D 

247  BROADWAY  PAT£RSON,NJ 


SEARCHLIGHT  SECTION 


TRANSFORMERS 


STANDARD  BRANDS 
ALL  BRAND  NEW 


Auto-Vibr«tor  80 


Auto*Vibr«lof120  MA. 


6133  1.45 

Min.  Order  $5.00  F.O.i. 

N.Y.C 


WARREN  INDUSTRIAL  CO 


56  WARREN  ST. 

N.Y.C.— DI.9-31M 


1  RPM  MOTOR 

^  116  volt*.  €0  cycle.  Mit. 

▼7'^  by  Haydon  Kxcellam 

*  -  for  tinsinfc  devices, 

^■r-  els.  displays,  etc.  .\e«, 

bulk  ua.  k.d. 

Stock  No.  C-338  ^ 
Speciol  $2.25  Eoch  4 
EN-2  Dynomotor  and  Sparc  Ports 

13  volts  input.  150  and  8 
r  volts  output.  10  ft  heavy 

duty  cable.  1‘iiinplete 
ter  and  spare  parte. 
^  Hrand 

r  stockNo.  c-ni 

Special  $15.50  Each  . 

#  Phase  Shift  Capacilpr 

Wr»trrn  Elrrtric 
SD-150734 

New,  oriicinal  boxes.  - 

Stock  No.  C-45 
Special  $4.75  Each  . 

CIB  Thyrotron.  I  ampere  $4.75  each 

Corbon  Pile  Voltage  Regulator, 

24  rolts .  9.95  each 

Sweep  Generator  Capacitor  2.75  each 

BD-77  Dynomotor . 15.95  each 

Our  warehouses  contoin  large  quantities 
of  Aircraft  Instruments,  Dynamotors,  Ca¬ 
pacitors,  Switches,  Relays,  Hydraulic 
Ports,  Potentiometers,  etc. 

SfNO  FOA  A  F«»  CATALOeUt 
OK  CALL  AKMOKr  4-SSS7 


SEARCH 

RECEIVER-ARD-2 


TELEPHONE 

RELAYS 


Frequency  range  80  to  3000  Mca. 

5l«*s<ur^H  KF  Mcnslif  from  HO  to  3000  5lc4  and 
pulse  ratejf  from  50  to  kO«mi  ctcIck. 

Tho  Aim  *  can  he  u»«l  sa  a  Ihrectlon  Finder  to 
locate  sinnals.  or  an  a  frettuency  meter,  by 
VIHl'AL  and  Al'IIAL  Indlcatoni.  provide 
OrtiiinallT  designeil  and  u*ietl  b>  I'HN  aircraft. 
IdeallT  «ulted  for  military,  laboratory  and 
sicnerai  purpose  u<<r. 

K'iUipntent  cunsKs  of  the  folItiwLnc; 

Antt-niia  IMerlor  CMI>  fiHAFII  —  Has  variable 
ieiiinh  antennas,  diode  detector  an<l  sliver 
platfrl  tuning  stub  with  calibrated  ficale. 

.\MPLIFIKK  rMI>-50.\IK'  has  three  stage  pulse 
ampltrter.  a  triaiter  circuit,  a  pulse  rate  counter 
Circuit  and  auilio  amplifier,  visual  signal  in¬ 
dicator.  rectifier  power  supplv  which  is  opera 
tlte  on  115  Volts  AC  60  to  8400  oclea  current. 

Test  <>f4('ljLL.\T<m  rMI>-60AEUi  --  Has  cavity 
fisQueocy  of  400  cycle*  with  aelectlun  of  four 
pulse  repetition  rates 

ALL  CABLK8  AND  FITTINCS.  A('t'P4<S<HtIE8 
AND  SIHM'K  Morvren  R-LCK  for  immediate 
Insiallatton.  plus  two  Technical  Manuals. 

KFAKK  P.ART8  8lee|  chest  Includes  spares  for 
components  ami  two  extra  sets  spare  tubes. 

Guarantaad  NEW 

.\U  the  above  In  original  export  packed  cases. 

Wt.:  113-lbc 

Price  eoch 


Larfo  Stack  of 
CLARE.  TYPES  C.  D  4  E 
COOKE.  AUTOMATIC-ELECTRIC 

ALL  TYPES  of  COILS  nag  PILE-UPS 
8en4  V$  Year  ^pesa.  /cr  Oar  Oaala 


Clora  Type  G  Holf  Size 
SemiHve  Telepliene  Releye 
CeN  Canteata  WUICIaaaAt  PHaa 
1)  iSii  anma  2A  S  MA  $2.M  an. 

8)  MeSahma  lA  IMA  IwSSan. 

I>  net  anma  2S*1C  I  MA  2.M  ae 

4)  4110  anma  1C  4  MA  8.M  ao 

5)  MM  anma  1C  €  MA  8.M  ae* 

SiaMenma  lA  IMA  2.M  ae- 

I)  tJMenmo  (Mena)  ACTUATOM  tMm. 
All  above  Relays  may  be  usad  for  eontlnooea  Ottty 

f^ieratloo  on  llOV.  D.C. 


Other  Type  G  TelepHone  Releye 
IMSenma  lA-lC  MarlfV.  1. 

7M  anma  8Aw|C  MV.  2. 


$27500 


IA>  Normally  open  set  of  eontaeta 
(R»  Normally  dosed  eel  of  eontaeta. 
(C)  Slngla  pole  double  throw  aat  of 
cemtaeta. 


OfAcr  0rirete4  fQtipmntt  ff 
Addte  (•gawwaattfsHt.m  wi  ear  $t0tk$ 


Communication  Devieos  Co. 

2131  Twelfth  Avt.  NYC  27,  N.  Y. 

Cobl.;  CommunM.*  Y.l:  Ad  4-4174 


Eketronk  Sugply  C. 
222  Fultoa  St. 
Nm.  York  7.  N.  Y. 
Dlghy  4-lOM 
HOIH.  4-S«3S 


Somebody— Somewhere, 


Deed,  your  idle  equipment  I  Reach  that  buyer  quickly  and  economically  thru  the 


SEARCHLIGHT  SECTION' 


Tht  merlint  fimre  •/  Uttd  Equipment  Buyers  susl  Seilers 
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1  SpacificatwNo  ^ 

Fifuro  • 

Mif. 

Caniars 

Wmshi  1 

H.  W.  O. 

Stecli 

Ne. 

Teur 

Ceot 

W  MA. 

400Va.  6.3V  3M,  6.3  1A 

c 

iH'«sS’ 

2')  Ifav 

2H'«3'  iSH' 

7934 

$1.95* 

50  MA 

PRI.  110V  220V. 

SEC.  600V  CT  6.3V.  3A 

A 

S'-.' 

S‘I  H». 

3'5’»3'  i2'»' 

8006 

2.00  S 

50  MA 

480V.  CT  6  3V.  CT  2 A. 
5.0V.  2A.  Electrostalk  Shield 

A 

S'iS'l' 

S>.  lbs. 

2T»'.2!j'«3' 

239 

1.80 

60  MA 

6.3  5 A.  450V.  CT  1 

A 

S'iSlj' 

SVi  lbs. 

2'.4’«2iy'«3' 

60737 

1.85“ 

90  MA. 

550V.  CT  6.3V.  3A.  j 

A 

2H'«2H’  1 

»  3H’ 

5  lbs. 

3>4'<2jf»3H' 

61433 

2.50  ( 

120  MA. 

PRI.  110  220V. 

SEC.  550V.  CT.6.3V.  4A. 

A 

SH'rSJE' 

5  lbs. 

4>4'»3H'«24i' 

306836 

2.95* 

120  MA 

750V  185MA,  5.0V  SA, 
6.3V.  4A,  6.3V  8A  . 

A 

2V 

7  lbs.  , 

4W'«3'  «3t'4* 

f1196 

’ 

3.85 

200  MA. 

800V.  CT  5.0V.  3A.  2.5V  ' 
3A.2.5V.1.5A.2.5V.1.5A. 

A 

3'x3' 

14  lbs. 

5Hi'«44',3H' 

'  24526 

3.95 

250  MA. 

750V.  6.3V.  9A.  5.0V.  3A.' 

A 

3H' 

11  lbs. 

34'«44*»4H' 

8396  ^ 

,  5.95' 

305  MA. 

768V.  CT  5.0V.  6A.  6.3V. 
6A.  (Matched  Pair)  Plate  A 
Filament 

A 

(P) 

3l4*«4H' 
(F)  3- 

10  lbs. 

5  lbs. 

54’«44'»3»4' 

3H'«3H'k3'«' 

3039 

‘  5.75' 

(per 

pan) 

PLATE 

See.  768V  CT  305  MA. 

A 

3,li'«4.‘ii'  1 

10  Iba. 

5'  »44'«3H' 

3056 

“3.25  ^ 

STANCOR 

STEPOOWN 

500  WAHS 

S20  to  110V.— 50-60  CY 

1  ^ 

3'  i4* 

15  lbs. 

44'.3H'«5V4' 

P 

6141 

■  9.95 

6.0V. 

24  AMPS 

'  B 

3'  «3V4’ 

8  lbs. 

44'«34»'«5' 

i  2546 

’  595 

5(X)  Ohm  to  Voke 

1  C 

2H' 

HIb. 

iH'il  Jk'xiH' 

4096 

.50 

T  V  VertiMi 
Output 

1 

10  1  Ratio 

c 

W 

1  lb. 

2'  «24'«2' 

T-116 

1.50 

6L6  Output 

20  Watts  P.P. 

To  8  Ohms  and  500  Ohms 

D 

3Ml' 

8  lbs.  ! 

24'«4'  i24* 

36434 

1.50 

6V6  Output 

r 

sH' 

HIb.  j 

iHMHMJs’ 

6003 

.45 

6V6  Output 

SO  W.Ms  P.P 

D 

3  5  16' 

S  lbs.  I 

24'«2'2'«4’ 

198G7 

.80  i 

Auto-Vibrato*  50  MA. 

C 

2  7,16' 

1  mb. 

2'  n2^'nlj*' 

8415 

.85 

SEARCHLIGHT  SECTION 


POWER  RHEOSTATS 


Quick  ANSWERS 
to  your  business 
problems . . . 


Hundreds  of  business  prob¬ 
lems  con  be  quickly  and 
easily  solved  through  the  use  of 
the  Searchlight  Section  of  this  or 
other  McGraw-Hill  publications. 

The  Searchlight  Section  is  classi¬ 
fied  advertising;  you  can  use  it 
at  small  cost,  to  announce  all 
kinds  of  business  wants  of  inter¬ 
est  to  other  men  in  the  fields 
served  by  these  publications.  It  is 
the  accepted  meeting  place  of 
men  with  business  needs  and  the 
men  who  can  fill  those  needs. 

When  you  want  additional  em¬ 
ployees  or  a  position,  want  to 
buy  or  sell  used  or  surplus  equip¬ 
ment,  want  products  to  manufac¬ 
ture,  seek  new  capital  or  have 
other  business  wants — advertise 
them  in  the  Searchlight  Section 
for  quick,  profitable  results! 

The 

SEARCHLIGHT 
SECTIONS 
OF  McGRAW-HILL 
PUBLICATIONS 

American  Mocliinist 
Aviotton  Week 
Business  Week 
Bus  Transperation 
Ckemicot  Engineering 
Chemical  Week 
Coal  Age 

Construction  Methods  A  Egulpment 
Electrical  Construction  &  Maintenanct 
Electrical  AAerchondising 
Electrical  World 
Electronics 

Engineering  ond  Mining  Jeurnol 

E.  A  M.  J.  Metal  A  Mineral  Markets 

Engineering  News>Record 

Factory  AAonagemeni  and  Maintenance 

Fleet  Owner 

Food  Engineering 

Nucleonics 

Power 

Product  Engineering 
Textile  World 
Welding  Engineering 


RELAYS,..  WORLD'S 
lAROlSl  STOCK! 

Your  requirements  of 

large  or  small  quanti-  16 

ties  of  relays  can  be 

quickly  supplied  from  our  huge  stock. 

Wide  variety  of  types,  all  made  by 
leading  manufacturers.  Each  relay  is 
brand  new,  inspected  and  fully  guar¬ 
anteed  by  Relay  Sales. 


Spedfy  Type  Shaft^ResiulrM  *‘8‘*  or  '‘Koob’ 
SpecUl  Prleee  to  (tusutlty  Users. 


LARGtST  VARierieS  OF  NEW 
SURPLUS  AT  LOWEST  PRICES 

•  OIL  CAPACITORS 

LARGE  RECTANGULARS 
SMALL  RECTANGULARS 
_ BATHTUBS;  TUBULAR _ 

•  MICA  G-1 -2-3-4 

•  ELECTROLYTIC  FP  CANS 

•  AMPHENOL-CANNON 


•  AN-UG-UHF  CONNECTORS 

•  LORD  SHOCK  MOUNTS 

•  BIRTCHER  Tube  CLAMPS 

•  lAKIFC  PLur.&— SOCKETS 

BARRIER  STRIPS _ 

•  POWER  RHEOSTATS 

•  SWITCHES 


^STANDARD  TELEPHONE  RELAYS 
V^SHORT  TELEPHONE  RELAYS 
K^OUAL  TELEPHONE  RELAYS  ^SLOW 
ACTING  RELAYS  ^SEALED  RELAYS 
f^ROTARY  RELAYS  y^MIDGET  RELAYS 
V^KEYING  RELAYS  ^^DIFFERENTIAL 
RELAYS  ^PLATE  CURRENT  RELAYS 
V^ANTENNA  SWITCHING  RELAYS 
^"BK” SERIES  STEPPERS  A  RATCHET 
RELAYS  k^LATCHING  A  INTERLOCKING 
RELAYS  MECHANICAL  ACTION  RELAYS 
K VOLTAGE  REGULATORS  /^OVERLOAD 
A  CIRCUIT  BREAKERS  /^REVERSE 
CURRENT  RELAYS  k^AIRCRAFT 
CONTACTORS  ^MOTOR  A  CONTROL 
REVICES  k^TIMERS  k^SOLENOIDS 
^  RELAY  ASSEMBLIES 


TOGGLE.  ROTARY 


MICRO.  PUSH-MOM 


•  POTENTIOMETERS  >}; 

•  OTHER  wgg."'ggSNo  P01 

e  MOSSMAN  swSV'cyrs 

•  AIRCRAFT  ,rL°T'|lR 

•  RESISTORS 

•  FUSEHOLDERS-MOUNTS 

•  INSTRUMENT  KNOBS 

•  MANY  OTHER  ITEMS 


HIGH  POWER  TRANS.  MICA 


G-tTy»s^l  G.ITypn  \  G-STyn«  TG-ATyM 
.0001  Okv  .0001  I  Ok  Y  .0001  sekv  .0002S  SOkT 

.OOOIS  Skv  JMMIS  10kY'.000tS  SOkv  .0000  BSkv 
-0002  Okv  .0002  lOkY  .0004  20kT  .0025  2SkT 

.0000  0kYi.0002$  Ittv  .0004S  ISkvi.OOS  20kT 

01  4kY  .0003  lOkw  .00047  20kY  .0099  20kY 

.092  2kYi.00037S  lOkv  .0005  20kv>.0075  ISkv 

-04  Uy  .0004  SkY  .0009S  SkY  .01  12kY 

.051  1.5kvi.0005  lOkY  .001  XOkY  .03  Okw 

.00  l.SkY  .00057  lOkY  .0011  20kY  .054  SkY 

•09  1.5kY  .0006S  lOkv  .00124  ISkY 

i.OOl  lOkY  .01  5kY 

1.015  Skv 

1.25  l.OkY 

_  C-D  Typn  #$0 

.OOOISS  90kv  I  .001  90kv 

.0004  90kv  .03356  2.5kY 

.000533  SOkY  I  .007/lSkY>70A/300ke 

Full  raflngt  and  pricoo  ypon  raquast. 
Spoc/Fy  yoiff  fioaas. 

A.  MOGULL  CO. 

so  West  Broadway  N.  Y.  7,  N.  Y. 
Phone:  WORTH  4-0865 


RELAY  SALES 
CATALOG 
NOW  READY 


Clatulitd  Adrtrtising  Oiviswn 

McGRAW-HILL  PUBLISHING  CO.,  IflC. 

330  West  47nd  Street 
NEW  YORK  36.  N.  Y. 


COPY  TODAY 
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0-20v  DC  D-  5  R  F  MA 

0-40v  DC  L  O  J  0-5  MA 
O-tOO  MA  (0  MO  SCALE) 
LARGE  QUANTITIES  AVAILAILE 

k  $069  Any  TrP«  A 


SAVE  ON 


lNf4 

iNSS 

INM 

tNUA 

INM 

1N«S 

2An 

2Cn  1M2 

2C22  7123 

2C2<A 

2C4t 

2C4S 

2C44 

2CS2 

2021 wr 

2C24 


IMTN. 

'  vtmi 

I  VT127A 
reiM 
i  rcics 

:  FG'172 
2flA 
:  MIC 


Alt  FricM  F.O.B.  Lm  AhoaIm,  luBlAct  to  diofioo 
witlioMt  notice.  Mlnimom  ordor  $3.00. 


Audio  OarlUAtor  Hewlett-PockArd  200 

BR  2O-2U.OO0  c.p.*.  . 1 

LM  A  BC'-22l  FroquMiey  Uatrr  with 

cal.  boak.  cryiul.  aod  tube* . 1 

T8  .1S2AJ  Wettoo  T«M  Set . I 

T8-173/VR  Frequency  lielar  00-454) 
me.  coinidKe  irlih  cr7«taL  eal.  book. 
A  11.5  VA(?.  Tower  Supoly. . .  .Like 
TM  146'UP  X-Band  81<n^  Genera 

tor  . ] 

.Mea'<ur«>menu  Corp.  Signal  Generator 

Model  84  SOO-1000  me . ] 

TM-1.VAP  X'Band  Signal  Generator 


Kay  Klertra^  Mega-Hpper. 
APR-4  Heareb  Receiver . 


TERMS;  Prices  F.O.D.  Paaadena.  Catlfomla.  S5'r 
on  alt  t'O.I>.  order*.  Callfornlana  add  8^  Saie^ 
Tax.  Prices  subject  to  chance  vltbeui  notice. 


SEARCHLIGHT  SECTION 


TUBES  :  BRAND  NEW  ]  TUBES  [  GUARANTEED  I  TUBES 


i.H  cci.  un 

UJS  ,  kANt 
13f  (AM 

1I.M  (••«« 

i.ii  (cn 

i.M  (r4 . 

4H!^7W«T 


27.M  4C27/CV22..  ILM  (  tC2S 


12>.M  I  ISM 

mjtj  YOUR 

US.I0  I  Wn  0 

■  S2S»S#  i  pA.iy 

M*:S 

ee  ae  MX21 
tM  ae  246  1C 24 
*2*52  r6-27A 


mil  YOUR  SURPLUS  WANTED 
!»!■•  I  Highest  Prices! 

22t4*  i  wA.iT  a.ea  i  laaa  a.i 


.M  I  sen  ...  4.M 

LSI  S021  liJf  I 

.SS  srn  ...  LM  ; 

.ts  '  SFn4  ..  1S.S0  ' 

t.M  i  son  .  4.sg  > 

4.M  c  un  17.sg 

7.M  un  .  17.Sg  i 

J.M  UPS .  17.sgl 


.  M.M  isn 

.  1.U  1SS2 

LAI  1S44 

*  2.20  SS2t  CSi 

‘  440  OIU 

‘  1030  SIM 

*  SSo  SOM  . 

*  S44S 
i»4S  SS44 

*  .»  SSS4 

2-^  !!2 

.IS  S4S4 
1.14  S7t2 
LI#  Sm 
1M.S4  S7S4 
J4S  ITU 
L2S  ST2C 
144  S744  SISCX 

* 

.Wrtle  H!!  ' 

•  MMSIe  S7t4 

.  U30  fSl 


Spaciol:  VACUUM  CAPACITORS 
12  mfiif4.e  20«000  V.  $7.50 


PHOTOCDH  SALES 

417  N.  Foothill  Bird.  SY  camore  2-4131 
Pasadena  B,  Calif.  RY  an  1  6751 

FREE  24  PAGE 
SURPLUS  SALES  CATALOG 
WANTED  new  er  deen  need  electrenir  surplus. 
PleaM  data  axact  gaaeriptlan  af  ttia  aepdltian  and 
detail*  af  nadifleatien.  Inelada  lawaat  price  in  flr«t 


J.  S.  H.  SALES  CO. 


Dapt.  E-IO,  7SS2  Malrata  Atra. 
Lot  Anoalat  44,  Collfarnio 


SpMiel:  VACUUM  CAPACITOM 
To  eieiM..  S2.000  V.  SI2.M 


lOOO'i  of  oth«  tyeei  le  it«k.  leeO  m  yeet 
requiramanta. 


T8-S4/AP  Portable  Oaellloaeopa . Exc.  3M.OO 

T8  12  Teat  8K  for  X-Band  Box  1  A  2 

complete  . Kxc  PUR* 

Measurement*  Corp.  Model  82  Rtand- 
and  Signal  Generator  fOey.'SOmc.  .Eic  PUR* 

General  Radio  I50A  Impedance 

Bridge  . Kxr  PUR* 

Hewlett-Packard  Model  410A  HiRh 

Frequency  V.T.V.M. . Like  new  PUR* 

Kay  Klertronic  Mega-Sweep  lOOkr.  to 


fU%S4if.  BC'SIS.  BC-S42  Receiver-'  PUR* 

t.'ommunlcatlon.  Beoelvera  made  by 
Halllcrarien.  National*.  A  Ham- 

merlund.  Many  model* - Price*  start  7S.M 

T-17  Hand  Hlcrepbona  with  cord  and 

PI.- 68  . Ktc  4.30 

Million  Slgnaliaar— Radio  A  TV 

Like  nee  PUR* 

Dumont  208  Scope . Ext  PUR* 

H8-23  8060  ohm.  Uaed  02.SS  . New  5.S5 

H8  18  8000  ohm.  read  1.78  . Nee  2.25 

HR  .1.1  600  ohm.  ITaad  3.50  . Nee  6.S5 

HH  38  600  Ohm.  Uaed  1.75  . Nee  2.25 

•Pl'R— PRICE  upon  requeal. 

NOTE :  One  of  the  largest  and  moat  complete  elec 
tronic  Aurplu*  stock*  In  the  eountr>  We  haM- 
thou.*an<l-4  of  tuba*,  capacitor*.  plug.H.  a^  ce<iiorles. 
tranioiatters-recelvara.  taat  equipment,  ate.  Send  u* 


SEPTEMBER  SPECIAL  SALE 

931A— $3.95  Each 

Plira  monf  etkf  aqami  values 
Query  us  an  any  typ*  Crystal  Oiadat  and  Jan 
type  Tuba*. 

ALLIED  ELECTRONIC  SALES 

136  Liberty  Street.  New  York  I.  N.  Y. 

Tal.  COrtlandt  7-4320 


AraiJabio  for  immedioto  deliverj  from  afoek. 

Write,  wire,  phone  your  roquiromoats.  Comploto  slock  of  UC  Coo 
neefors.  Scad  for  our  buliotia#  oad  ligtiaqs  ot  ali  componoata. 

ACORN  ELECTRONICS  CORP. 


76-E  Vescy  St. 


IPORTER1 

SALES  FEATURE 

'  Fomaws  2"  Sq-  Waiton  Songumol 

PANEL  METERS 


WOrtli  4-3270 


N4w  York  7,  N.  Y 


SIX-POLE  DOUBLE  THROW  ALLIED  aB.N-lID 
3S  ba*  10  AMPERE  CONTACTS  2800  ohm  coll 
uiMTSte*  on  SO  min*  IM'  .  SS.S5 


ELECTRONICS  — September,  1952 


SEARCHLIGHT  SECTION 


FOR  ELECTRONIC  COMPONENTS 

We  offer  immediate  delivery  from  our  vast 
stock  of  more  than  25,000  items  —  all 
standard  make,  carefully  inspected  and 
fully  guaranteed.  Our  prices  are  below 
market. 

Always  Cheek  Wells'  Stock  First! 

Quotations  and  quantities  available  will 
M  given  immediately  upon  request. 

ADEl  ClAMPS 
ANTENNAS 
kuvfotors,  Mast  Sacthns 
BINDING  POSTS 
BLOWERS 
\fSn3/  CABLE  ASSEMBLIES 

CHOKES  ®  • 

COILS 

CONDENSERS 

Oil  FilM,  Bathtub,  Hearing  Aid,  Transmitting 
Mkat,  Sihrar  Mkas,  Ceramic,  Variable,  Trimmer 
CRYSTALS 

OYNAMOTORS  S  BRUSHES 
FILTERS 

FUSES  a  MOUNTINGS 
GENERATORS 
GROUND  RODS 
HEADSETS 
IF  COILS 
JACKS 
JACK  BOXES 
KEYS,  Telegraph 
KNOBS 
LAMPS 

LORD  MOUNTS 
LUGS 

MOTORS  &  BRUSHES 
PLUGS 
RECTIFIERS 

Selenh/m,  Copper  Oxide,  Meter,  Diode 
RESISTORS— All  Types 
SELSYNS 
SOCKETS 
SWITCHES 

Aircraft,  Micro,  Switchettes,  Toggle 
TIMERS 

TUBING— FIcitilc 
TUNING  SHAFTS 
TRANSFORMERS— All  Types 
VIBRATORS 
WALKIE  TALKIES 

Availabl<9  Now! 

A  complete  signal  corps  stock  number 
listing  of  items  in  our  slock.  Write  for  list¬ 
ing  No.  SG-200.  (For  government  agencies 
and  contractors  only.) 

Manufacturers  and  distributors — write  for 
Radio-Electronics  Catalog  No.  H  501. 

Write,  Wire,  Phone  Your  Requirements 

all  phones:  SEeley  8-4143 


“PREMIER” 

(Istablished  1926) 

Prime  Source  for 

•  MANUFACTURERS 

•  JOBBERS  and 

•  EXPORTERS 

TUBES 

Receiving,  Special  Purpose  and  Picture 
Tubes 

paIts 

All  Types  -  All  Brands  -  Special  Lots 

Critical  tubes  are  always  on  hand  and 
at  the  right  prices  ...  in  quantity. 


Electronic  components  of  all  descrip¬ 
tions  are  available  including  condens¬ 
ers,  resistors,  transformers,  speakers, 
coils,  wire,  antennas,  I.F.'s,  etc.,  and 
television  picture  tubes,  television 
chassis  and  television  cabinets. 


tss  W.  CHKACO  AVI.,  DIPT.  SL.CHICA60  27,  ILL 


Look  at  these  terrific 


1B3GT  . 57 

1L4 
1R5 
1S5 
1T4 
1U4 
1U5 
3A4 
3Q4 
3S4 
3V4 
5U4G 


E 

BUYS  ■ 

.S7 

654  . 

.41 

.50 

6S8GT  ... 

.  .63 

.  .48 

6SD7GT 

.77 

.39 

6SL7GT 

.53 

4A 

6SN7GT 

.47 

!  39 

6T8  . 

.  .70 

.54 

6V6GT  .. 

.40 

.  .54 

6W4GT  .. 

.  .40 

.  .51 

6X4  . 

.  39 

.52 

12AT6  ... 

.  .32 

.36 

12AT7  ... 

.  .61 

.  .25 

12AU6  . . . 

.  37 

.  .46 

12AU7  ... 

.  .47 

.86 

12AV7  ... 

.  .47 

.36 

12AX4GT 

.  .54 

.41 

12AX7  ... 

.  .53 

.32 

12BA6  ... 

.  38 

.37 

I2BE6  ... 

.  .40 

.37 

12SN7GT 

.  .47 

.54 

19T8  ... 

.  .70 

.38 

25BQ6GT 

.  .77 

.46 

2SL6GT  .. 

.  .43 

.41 

3585  .... 

.  .41 

.40 

35C5  .... 

.  .41 

131 

3SL6GT  .. 

.  .45 

.50 

35W4  . . 

.  36 

.41 

35Z5GT  . . 

.  31 

.  .77 

;  5085  .... 

.  .41 

.32 

50C5  .. 

.  .41 

.  .46 

50L6GT  .. 

.  .43 

1.58 

II7Z3  ... 

.  .34 

6AG5  ... 

6AKS 
6AL5 
6AQ5  . 

6AT6 
6AU6 
6AV6 
6AX4GT 
6BA6 
6BCS 
6BD6 
6BE6 
6BG6G 
6BH6 
6BJ6 
6BQ6GT 
6C4 

6CB6  ... 

6CD6G  . 

We  Will  Be  Pleased  to  Quote  Special 
Prices  for  Large  Quantity  Purchases. 

Write^W ire— Phone  TODAY! 

PREMIER 

RADIO  TUBE  DIVISION 

Continental  Corporation 

547  W.  Randolph  St.  Chicago  6,  III. 
ANdovr  3-1590 


NOW  AVAILABLE! 

FOR  NON-PRIORITY  USERS 

GERMANIUM 

SEMI-CONDUCTORS 


TRIODES.  DIODES, 
PHOTODIODES  &  RELAYS 


HERE  IS  A  POPULAR  EXAMPLE 
OF  A  TRIODE 

- 

ACTUAL  SIZE  DCT-7 

Operating  power  gain  (db) . 17 

Power  output  (milliwatts).  25 

Input  imp.  (ohms) .  800 

Output  imp.  (ohms)  24,000 

Max  collector  (V.D.C.) . —45 

Max  emitter  signal  (V.D.C.) .  1.  4 

D.  C.  emitter  current  (mo) .  0.4 

Max  collector  current  (mo  D.C.) .  2 

SHIPPED  POSTPAID 
#7J  ANYWHERE  IN 
^  U.S.A. 

PLUS  FREE  DATA  SHEETS  ON 
35  OTHER  TYPES 

SPECIAL  DISCOUNTS  TO  MFG'S 
&  PART  JOBBERS 


,  BARGAINS  IN 
OIL-FILLED  CAPACITORS 


CA9. 
9  mM 


1'1  mfd 
S  mfd 
S  mfd 
19.75  mfd 

1  mfd 
to  mfd 
19  mfd 
0.5  mfd 
15  mfd 

5  mfd 

6  mfd 
10  mfd 
9mfd 
4mfd 
10  mfd 
1  mM 
0.1  mfd 
O.S  mfd 
9mfd 
4  mM 
0.09  mfd 
0.5  mfd 

1  mfd 
0.1  mfd 
1  mM 
0.01  mfd 
0.03  mfd 
0.1  mfd 
1  a  1  mfd 
0.09  mfd 
1  mM 
0.65  mM 
3mM 
0.95  mM 
0.03  mM 
0.95  mM 
1  mM 


VOLTS 
90  VK 

3  PhoM  400  cy 
600  vdc 
600  vdc 
600  vdc 
600  vdc 
330  v«c 
600  vdc 
1000  vdc 
1500  vdc 
1500  vdc 
9000  vdc 
9000  vdc 
9000  vdc 
9000  vdc 
9000  vdc 
9500  vdc 
9500  vdc 
9500  vdc 
3000  vdc 
4000  vdc 
4000  vdc 
4000  vdc 
4000  vdc 
5000  vdc 
5000  vdc 
5000  vdc 
6000  vdc 
6000  vdc 
7500  vdc 
7500  vdc 
7500  vdc 
7500  vdc 
8000  vdc 
10,000  vdc 
19,500  vdc 
19,500  vdc 
15,000  vdc 
16,000  vdc 
90,000  vdc 
95.000  vdc 


NO. 

95F679 

T6010 

630MT 

TJL.6090 

605 

XX3197A 

93F10 

TJU-15100 

15$AU1900 

TJU-90050 

TJH-1 51 50 

TJU-90050 

TJU-90060 

TJU-90100 

95$AU900 

9509 

TJU-95100A 

TJU-30010 

TJU-40001 

TJU-40005 

4009 

TJ-40040GB 

MV.843 

96F405 

93F49 

6019 

TJ-600010A 

7519 

7519 

7519 

7590 

10933 

14F104 

TK1 90065-1 

958043 

15090 

96F380 

14F64 

1166899 


.89 

.89 

9.95 

.99 

4.75 

4.95 

1.45 

6.95 

4.95 

4.95 

6.95 
3.39 

5.95 

7.95 

3.50 

9.50 

3.45 
5.69 

11.95 

1.98 

3.95 

4.95 

9.75 

6.95 
1.65 
1.85 

9.95 
97.50 

1.95 

97.50 

19.50 

49.50 

17.50 

4.95 

97.50 

49.50 


ORDER  DIRECT  FROM  THIS  ADV. 

SEND  CHECK  OR  M.O.  -  NO  C.O-D.'S  PLEASE 

G.  L.  ELECTRONICS 

905  S.  VERMONT  AVE. 

LOS  ANGELES  6,  CALIF. 


4S0 


September,  I9S2 — ELECTRONICS 


SEARCHLIGHT  SECTION 


FOR  SALE! 

39  UNITS  BC957A  RADAR  INDICATOR 

UNUSED 


ATR.13  TRANSCEIVER 

iHnamotor  ptmeml.  rlth^r  14  or  V.  8hork 
OMHinttNl,  rftu(itrl>  Tiuiablr 

rang**  l*l«  160  M  P.,  4  chuinrl  cryMAl 
(*<>ntrollM  VMK  transmitter,  built-in  protrtinona  for 
nn»nl.  Weight,  rimiplete  «Uh  plug',  less  oaWe. 
\9  Iba.  Lms  cryaUl.  OA 


PORTABLE  RADAR 

M.Hlrl  sg  12  i-m.  r,»,l  .in  small  shllw.  Has  IM‘I 
indicator.  Maximum  range  20  nulex.  1  K«r.  out- 
pin  tiperaicH  from  lift  \  At’.  60  cp^  l*rtre  <)n 
llcuuesi . 

NEW  HEADSETS  X  HANDSETS 

Ht»-23  H»  3ii  TS-IO-C  TS-I3-C 

II*  M  Rt-sa  TH-26 

RADAR 

Al^-l  OimplrK-  Radar  RC-IMII'T 

APH--ft  I'limpleta  Mark  lA  R(’-214 

VIT-l  MI)4  APS2  Rr-224 

APT  2  MIM  AP!43  R('-2AA 

APT-3  MU22  I  PS2  HT34  APS13 

APT  4  Miras  AP<)I3  T-AS  APT-S 


TEST  EQUIPMENT  Complete  Line! 

l>uMont  224-A  Chirilliwmpe 
1  -77  Hlrkok  Tube  (Tteckrr 
1-  aOH  FM  Slenal  Onerat*^ 

HW”  Model  M4  Multlnseter 
FerrtH  Mkrovolter  Mod  l»-C 
Hewlett  Packard  •200-<* 

I  li>^  TS24A  \RR>2  TS16R 

Bt  -d.V  TS27  TSM  TS170  ARN 

BC-  1255  TS34  AP  TS175  TP 

IF  3d  TH3«  AP  T81H2  UP 

I  122  TS-45A  APM-3  T81H4A  AP 

I  I3»  THAI  AP  TS204  AP 

I  145  T.**d2  AP  TS251 

1-212  TS«»  TS311A  VP 

1-222  TSW2  TS323  UP 

T83  AP  TSKIU  AP  Hauffe  f  'alibretor 

TSHIA  APN  THlll  CP  1-146 

TS12  AP  TSI26  T8-26h  U 

TSI6  \PN  TS127  V 

TSIP  \PQ  TH131 

TS-159/TPX 

COMBINATION  SIGNAL  GENERATOR  AND 
FREQUENCY  METER.  Freq.  range;  ].W-2<»ft  IfT  . 
cr^«tal  calibrated.  Han  wparate  30  M('  signal  tut 
put.  rr>dal  cal;  3  "tage.  AK  amplider.  I^vi 
measurements  by  built  in  VTVM  rlrruit.  0*1  MA 
meter  as  2  range  Toltmeter.  Built-In  400  eps 
Toltage  regulated  power  'Upply  New. ....  Sif>9S 


IDEAL  FOR 


POWER  SUPPLY 


ATTENTION 

BUYERS  OF 

ELECTRONIC 

EQUIPMENT 


lift  V,  rtO  cp«..  4  lubea  voltate  regulated  Peecr 
(Miiput  2tM)  VIM'  «*  .50  MA.  and  6..T  VAC  #  7 
atupo.  Used  to  sur»ply  neretwanr  pnmer  for  rnlar 
transmitter  .  MCw 

RADAR  TRANSMITTER 

Model  6-23200.  1.5  tiiheM.  Has  4  Independent 
lators.  each  adjustable  in  frequency  betaeen  9|i' 
521  M«'.  by  means  of  knntm  on  front  panel.  Hag  4 
Independent  tarlable  pulse  shaping  nxHluUtms. 
rompIfUe  with  tubes.  Heijulreo  above  sepafllle 
mWKIt  8!  ITf.Y  New .  $RMS 


1,  ggal  Her*  is  Your  Or* 
Complete  Dependable 
Source  (or  All  of  Your 
Electronics  Noods 
RtCriVINC  TUBES 

0Z4  UUt  SSC7  TTT  11SXKIT 

1U4  SBAS  SSNTQT  7Y4  ItSQTQT 

IS4  secs  rri  i»T7  eslmt 

IV40  6CB4  IW40T  IZAVT  UUI4 

tAB4  S8K7  7A4/XXL  iaA7  SSZBOT 

MC7  m  7M  tan  sobs 

IAH4  SJS  7B4  1ZH4  SOLSOT 

lASTQ  MAG  7C4  1E3»t7  7S 

TBAMSMITTING  AND  SPECIAL 
PUBPOSE  TUBES 

3C4S  104TH  lUA  SBI 

6R4QV  7EM/B  144  SIB 


AN/ART-13  PARTS 

Item 

Bammetiie  8wtteh 

4-Ptle  f’eramle.  Variable  Cap 

6-Plle  t'eramle.  Variable  Cap. 

4  Ontralab-Type  843-OOS  Cap 


Part  * 

.VM916 

.565027 

K7M90443 

.i646a5 


■\wembly 


RA-3B  RECTIFIER 

High  loltage  power  supply  t’aad  with  ground  raAar 
set.  New.  i*Tlce  on  reuue'-t _ 

FLUX  METER 

For  meaaurlng  flux  density  between  magnet  polM 
Has  two  meters  in  series  with  a  potentiometer  md 
battery  for  power  supply.  Range;  .500-4000  Cggsi. 
in  3  sralea.  Requires  1  battery  which  mountp-ln 
case.  NKW  Price  On  Uemiest  ' 

RECEIVERS — TRANSMITTERS 

APR-4  in-6  APN-4  RtiO  i 

APR-81  MP-lOO  RTA  m 

ARC-1  PE-125AX  HCR-S 

ARC-3  R-9  APN-4  TA2J-^ 

K-4  ARR-2  340-580  MC.  New  733-I> 
f  fomplete 


BRAND  NEW  COAXIAL  CABLE 


MeetinB  Jnn-C-ITA  S^lficatleiN 
IG-  i/U  fltO.OO  per  M  EmI 
IG-n/U  107.VO  per  M  feet 
4G-SVU  ST.BO  per  M  Feet 
>00  OHM  Ln3  Whe  To  MH  Wtbbies 
$14.00  per  M  Emt 

JK2I  Jeckt— 34«  to.  SOO  MMED  Veit  DCW 
TV  Hiek  Voltoo*  CondeaMrs — SB*  M. 
CentreloD  TVI-SO) — One  end  tkrMded,  elber 

end  pksin  itnd . 12* 

Centmlnb  TVl-SOI— On*  end  Ikredded,  ether 
end  Krew  tcrminel . 22* 

LtT  US  KNOW  ALL  YOUR 
ELICTKONIC  NEEDS 
Writ*  -  Wire  -  Phone  For  Pricos 


Trmn.-tAt  i-oatrollrd  to  produro  high  roltggr  TM* 
from  110  VAC  60  eyrie  suurra.  Up  to  11.5011  VDT 
•w  50  W.  Metered  high  voltage  tO-1.5  KVt  and 
currem  (0-20  M5i.  NEW  . .  874.M 

MISCELLANEOUS 

MINE  DETECTOR:  8('R-635  for  prospecting,  miti 

ing.  etc.  NFW  .  t69.M 

LFn2l  LOOPS:  Mod.  LM.  AM.  A.  Excel  rood. 


•  Vorif.  WB  HAVFg  ONE  OF  THE  LAR<}F8T 

•  MOST  roMPLCTK  INVENTORIES  OF  MIM 

•  TARY  EMNTRONirs  IN  THE  V.  H  CAU. 

•  OR  WRlTi:  TOHAT.  SEND  FOR  FREE 

•  r.LTAUKU  E. 


AM  tubaa  are  lubieet  te  prior  tole.  20**  depoait 
required,  belanee  lent  COD  plu»  pMtage.  We  buy 
anythinp  In  eleetrenici. 


ARROW  SALES.  INC. 

74M  VARNA  AVE. 

N.  HOLLYWOOD*  CALIF. 
fiMt  3-7319  SToalpy  7-4005 

CoOto  oNdrqgs:  ARROWSALES 
(See  Arrew  Salea  tne.  ad  Pane  48$) 


Nat  Adelman 

IBB  Washington  St.  New  York  6,  N.  Y. 

CO  7-B041 


Dopt-  El.  US  N.  Wob«h  Aronuo 
CMcobo  1,  lINneis 

CoM*  Addrtti  "ELEXPEDITE"  •  TWX  CGISIB 
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roorsiuiTCH 

MAOC  or  f4CUJ 
^unrius  nATtniAi 


:l*4»5KITt5 


SEARCHLIGHT  SECTION 


TELEMARINE 


OILS  •  MICAS  •  MOLDID  PAPER  TYPES 
KNOWN  FOR  QUALITY  •  SERVICE 
•  SENSIBLE  PRICES 

FALL  SPECIALS 

\  VOC  iAN-C-2t  <*»•  CPTtKltfMSX  St.U 

t  mfA  «M  VOe  JAN-C-2S  tv»*  CPTtBlFfMtX  1.1% 

!•  VDC  Wl%9*4t  lyf  t»riH«nala  .  2.1% 

«M  «•!(  ••IMvA  A  Ck»ni«*l  Ty»M  (vtMv  ««tt. 


A  bond  wound  oloctrlc  TIMING  SWITCH 
Pointor  movM  bock  to  ZERO  ond  shuts  off 
RADIO— TV  — Eloctric  MIxor  — Phot09rophic 
Dovicot— Timo  Doloy  otc.  Furnishod 
with  Collbrotion  Chort  and  Pointer  $1.25 
Knob.  Biggost  borgoin  wo  over  hod.  I 


HAYDON  SYNCHRONOUS 
TIMING  MOTOR 

no  T.  M  erda  SORPM .  $2.60 

$2.35 
$2.85 


tab-wAt.m.  .  .  'mc  m«  'w<  if.  I.1S 

OAT HTUB  C*mO  4S  SS  U  7S 

SmcIIv  «li*n  OrO*Yint 

Trl»$».CaA*cltafi<*  Unit*  AvallaM* 

MICA  TRANSMITTING  CAPACITORS 

Tvnis  CM-4S  CM-SO  CM-SS  CM-SS  CM-7f  CTC. 
SMVOCW  .SOOtl  .MOI  .MOSS  .SMS  $.2S 

SMVOCW  .M2  .Ml  .Ml$  .M4  $.1# 

SMVOCW  .Ml  .MS  .MS  1.11  .SI  .42  .S3  $.4S 

IMSVOCW  .Mil  .MS  .M4  $.31  .SI  I.IS 

Molded  Poper  Types  (Domino)  Some  Per  Jon-C-91 

2M-4M  .Ml  .SOI  .SSS  .SI  .SI  .SI  .1  .21  .1 
VOCW  ISc  ISc  12c  lie  lie  lie  ISc  ISc  lie 

MISCELLANEOUS  COMPONENT  BUYS 

A.  C.  Ivaa  IS  ctaaaar  ralav  S-IIVOC  S  Oaefc  31  aa- 

citlan  SM  Oa«raa  ll.fl 

FartaSiSa  CItran  Favac  Swaalv.  SV>SM<na  tnawt 

MV^Sim  awtaMt.  w»a  w  3  O  caU*  3.SI 

tSaw  Antanna  Sactlana,  MS-4S  la  MS-IS  .41 

Antaniia  Baaa.  MF-22.  Naw .  I.SI 

MaasMranMttt*  #310  Manal  OaNaralar.  Ilka  na«  ISt.M 

W.C.  Tharmltlar.  /O-llsstl .  1.31 

10.4  AFM-4  InOlcalar,  claan  canSItlan  .  II.SI 

Qaalacawtawl^MS  Cycle  Tranctaonara  tac  IM  aSa«a  anO 


HOT.  60  cycle  1/10  KPM. 
no  T.  60  cycle  lltrM . 


ISOLATION  TRANSFORMER 

XM  Tolu  10  ns 

6Cep*Down  115  volts  to  230 

4Vi  Ibf.  . .  $2.85  115  »oiu  to  57 


IV/ISA  . I1.SI  4V/4SA. .  IS.SS  SV/4SA  14.91 

IM  «a  Malar,  4H  to.  caaa  W/acala  la  yaar  6aac  .  tll.M 
Fra^ilan  Quarli  Crystal?  IT  .mate  ClIi^VSt^nA  lirs 

Spectol  Crystols  to  Order.  7  Do>  Delivery 
INVESTIGATE 


REDMOND  Pewstiul  5'  Bltwer  er 
Vsntiietor  115  volts  AC  60  cycles  18 
WAtts.  For  Kitchen  —  Lsborstorv 
Hext  or  Cold  or  Chemicals. ..  .17.50 


Genuine  TELECHRON  Motors 


an  Connectors  60%  off 
24  Hour 
Delivery  Service 


JAN  Approved  l/G 
Connectors 
Immodiatt  Delivery 


For  Fast  Intelligent  Friendly  Service 
*XALL  ON  ESSCO'^ 

Electronic  Specialty  Supply  Co. 

56  Lispenard  St.  Barcloy  7-2684  NYC  IS,  N  Y. 


Westinghouse 

ELAPSED 

TIME 

METERS 


General 

Electric 

Rsvnd  Cass 
Smallsr 
Nuwsrals 


PANEL  METERS 


iWm  KI'M  8Y.NCHRO.NOl8  M« 
TOltH  AC.  18  wattH  ItH. ;  2^»: 


a  Weston  •  Simpson 
•  Sensitive  Research,  Etc. 

Ledco  stacks  a  complete  line  of  precision 
portable  and  switchboard  shunts  os  well 
as  0  variety  of  factory  reconditioned  lab 
test  equipment  of  the  Generol  Radio, 
Leeds  and  Northrup,  Rubicon  and  Weston 
coliber. 

Ledco's  new,  modern,  U.  S.  Air  Force  op- 
proved  standard  laboratory  with  its  highly 
skilled  personnel  hos  complete  facilities 
for  designing,  calibrating,  scoRng  ond 
repairing  panel  meters,  lab  stondards  and 
special  test  equipment  to  your  most  exact¬ 
ing  requirements. 

Stock  panel  meters  converted  and  re¬ 
scaled  to  your  specifications. 

Let  Us  Know  Your  Requirements 

Send  for  brochure  of  facilities  on 
your  company  letterhead 


ALL  micts  r.oj.  N.  y. 


toe  8htp  Traacmlttar 
TDQ  VMF  Traniimltt«r 
TE-54  A  55  Cable  Vulranlsar  Eopt. 

TB.I43/CPM«I  Rynehroacope 
Tg.48AP  Echo  Box 
TU*5  to  9  iSimlnc  UnlU 
TU.56  S8  to  95  mc  Tuning  Unit 
TU.87  .500  to  I.OOO  me  Tuning  Unit 
T*4/FRC  Transmitter 
T«9/APQ*2  Radar  Jammer 

T»34/ART.7  Jamming  Transnltter  i, 

T*42/UPT-Tl  Transmitter 

WILCOX  96.200A  2KW  RF  Unit 

WILCOX  3«A  Rertifler  for  Above 

WILCOX  MA  Modulator  for  Above 

VJ.I  IFF  EqpL 

ZB>3  Aircraft  Homing  Adantar 

WRITE  FOR  PRICES. 

ALL  MATERIAL  SUBJECT  TO  PRIOR  SALE. 

—  TELEMARINE  — 

COMMUNICATIONS  COMPANY 

540  West  27th  Street,  New  York  1,  N.  Y. 

Cable  AdSreM:  Telemariae.  N.  Y. 


TIME  DELAY 


BtLAV  1  ISv  «Ocy  adjuaubia  6  aac.  to  2  mlnutas 
framer  Tn2.120S.  Ai»o  TDOOS  O  to  AO  aac. 
ftgLAV  3FDT  24vdc  260  ohm  Clary  Tvr>a  It.  .  .91. nt 
BkOWm  MOTOB  400-180^  llSv  KAD  J31C.M.99 
SVNCNM  MOTOB  IF  Spaciaf  1 15/B0v400cv .  .Bl t.98 
riL  XFKMB  0  3  M  1.3A  (other  «ise«  avail.'..  %.On 
KtLAV  4  FDT  12  vdc  70  ohm  Mini  tal  tirpa.  .93.39 
CHORB  4H  70ma  .9Bc;  2H  70ma  MO  Ohm.... 9. 4* 

9IBTCNtB  CLAMF9  926A.  926B.  020C . 9.89 

3-i9MMF  variable  No.  HF.  .  .4Bc;  MC-lOO-8.  .  .  9.99 
ISOLATION  xroBWgIl  35  watu  prim  ItSv  aac 

115  or  13Sv  B  6.3  tap  2V4x2Vis3” . ...9249 

SUSMINIATUBB  tul>e  arseket  8  pin.  300  for.  930.00 
POWgB  XFBMH  76UVCT  •  I70ma5  •  3.6.3g4.9A.a9 
aiLV  TBMB  T92A,  1.5-7.7-45  O  3So :  MICA  3-30  ■  904 
AN3t09.3O9-29.  PI. -OH.  Pf.-25PA.  83. IK.  88.  J1t33A 
CONDBN8BB9;  SATHTUt.  MIOA.  AIB.  OIL.  NV.  CBB. 
JPOTS.  RKLAVS.  MIKB8,  SABAMDL  fuaaa.  8WITCNB9 
9FABg9  far:  BC-I399A.  MKtl  Radar.  AN/TFN-a 
2CV  .002  Silver  Mica  CM30:  many  other  llama. 


LEDCO,  INC. 

380  Great  Neck  Road 
Great  Neck,  L.  I.,  N.  Y. 
Phones:  Great  Neck  2-0081,  0082 
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ORMAN  UADIO 

94-29  MIRRKK  |\  BOULEVARD 


WE  STOCK  COMPLETE  LINE:  InTrrtvn.  Moton. 
M.tffs.  I'OHM  KmpllM.  AliO  SCR- 

lU'  '^12.  IM'  342.  Halirraft^r  RT  610  Truis- 
tmtt^r  4<M>  Watt*.  RP-TJ  St  RD  Tl  SwltrhboaM. 
Pric.'t  upon  Re^ttatt. 

REriEMBER:  WK  .\LSi»  BUV  NKW  AVT>  USER 
ltVl»R»  <;E.tK.  Wr.  I’AY  TOP  IN>LLAR  AND 
WtLIi  r.KAT  ANY  t'tlMPCTITl  VE  PRICK! 
WHITE  i;8  TO  SELL  ANYTHING  IN  RADIO 


SEARCHLIGHT  SECTION 


*  NOTEII!  ALL  PURCHASING  AGENTS 
it  tor  oiBort,  industriol  or  militory  oloc* 
it  tronicsf  W«  hovo  A*to-Z  invontory  of 

*  EVERYTHING  IN  RADIO.  Writ#  or  con- 
it  toct  us  —  ospociolly  for  hord-to-90t 

*  itervis.  Rtmofffibor:  WE  WILL  NOT  BE 

it  und:rsolo! 


CARRIER  EQUIPMENT 

Western  Cleetrle  CF-IA  4*elitniiel  eorrler  tele»fione 
termlnnls. 

EE'IOI'A  2-ch«nn«l  l(H>0/20  cycle  corrler  lineert. 

CFO'B  4>eliannel  car-.:r  ptiat  recc' .ted  telepnene 
terminals  complete  with  io.«r  rnannols  l(KM/2P 
cycle  rineino. 

CFO'B  4-channel  pilot  repjiatod  telephono  ro> 
Motors. 

C-42-A  V.  F.  telepraph  in  from  2*  to  l2*cliaiiNOl 
terminals. 

FMC  I  or  2  channels  carrior  tolephono  terminals, 
automatic  repulation.  duplex  sianalint  oaeli 
channel.  Carrier  froauencies  above  u  KC.  Ideal 
for  addinp  channels  above  tyM  “C". 

Complete  enpineorint  and  installation  iorvicoe 
offered 

RAILWAY  COMMUNICATIONS,  INC. 

Raytovin.  Missouri 
Telephone:  FLeminf  2121 


Portable  Instruments 

Moldtd  Bokelite  cose  7"  x  AVi"  x  3“ 

D.C  MICROAMMETEIIS 

5.. 10.. 50  microompdNd 
THERMOCOUPLE  MUXIAMMETERS 

1,  5.. 5  . 10  milliarepiiad 
THERMOCOUPLE  VOLTMETERS 

5  Ip  500  YOlts 


Precision  Electital  Instrument  Ci. 


Npw  York  13,  N.  Y. 


FOR  SALE: 

Frequency  Measurino  ComMnonts: 

Berkley  SMA  Electronic  CMntor 
Western  Electric  0175730  Primary  lOOKC  Stand- 
ard 

General  Radio  II09A  Comparison  SeOM 
General  Radio  II03A  Synehronometor 
General  Radie  6<)2B.  lOKC  and  IKC  Dividers 
W.  E.  SCRIPPS,  II 

11730  Lake  Avenue.  Lakewood  7.  Ohio 


POLY  ROD  AND  TUBE 

POLYSTYRENE  ROD  P."  DIAMETER  X 
4  13/32".  TUBING  2"  OD  X  IV4"  IJ3.  X 
3>2".  ROD  FITS  TUBE.  ALSO  CAST  lU- 
CITE  ROD  1>4"  X  48".  FRACTION  OF 
MANUFACTURERS  COST.  LARGE 
QUANTITY.  CONDITION  PERFECT. 

HOUSE  mmm  Pimics 

DEPT.  E9— 742  W.  79TH 
CHICAGO,  20 


DEPENDABIUTY  IN  ELEGTROltflCS 

Attn:  Industrial  Purchasing  Agents  .  .  . 

Out  new  Radio  Ma>ter  Catalogue  Is  orailabls  ID  you  at  do  chaiqe  upoo  lacslpi 
ol  yout  isquett  on  yout  I•t1slhsad.  Ws  oif  Notional  Dlstiibatnii  ol  General  Electric. 
Sylranlo.  Ohmi<n.  Amphenol.  Errague.  A'roeex,  Sanqamo.  Slancor.  Merit.  A.  H.  (H~ 
Simpson  and  mr.ny  others.  All  telsgrnmn.  cablegrams,  and  Inquiries  acknowlsdgsd 
and  promptly  answsrsd. 


HUIRV  and  VOUUG 

THf  Locket  I  N  I  LE  CT  R  O  N  I  C  S 


811  Boyston  Street 
Boston  16,  Mass. 


CO  7-4700 


BC-639  VHP  RECEIVER  t 
RA-40  POWER  SUPPLY 

Va- table  freq.  rantte  of  100-156  MC.  .AM  110  V. 
60  cp*.  Input.  Checketl  ouL  Het  of  both  ttems. 

$325.00 

RADAR  EQUIPMENT 

ANTENNA  A8-.54-A/AIHJ  13.  New . P.U.R. 

nT-3!>  AI'Q-5  TUANSMITTER-REL'EmaLP.r.H. 

.APIt-l.  APR  4.  APR-5 . P.U  R. 

in-f*?.  Alfl-lS  . PU  R. 

APS  4.  APS  13.  RC-184  ITT  Pomplete _ P.U  R. 

HEADSETS  A  HANDSETS— 
Checked  Out 

II. '4  30,  Used...  $1.95  T8-l.r  New . $9.9‘ 

H8-M.  .New  4.95  IIS- 30.  New .  3.'3 

HS-XT.  Uwxl  .  3.95  MS  33.  New  .  5.95 

T  17  Ueerl . 9.M  TS  9  New  .  9.95 

TS  '•  I  xetl  7.95 

.SPWIAL  GK  TIIK  MONTH: 


AIRCRAFT  EQUIPMENT 

ARN-7  RADIO  COMPASS,  f'nmplete . $150.00 

MN-26C  RADIO  COMPASS.  Complete.  89.50 

SCR-522  VHF  TRANSMITTER-BECCIVCR. 

21  V  Cnuiplete . .  ISO.OO 

SCR-271N  tr  ACR.5  ikleitlum  or  VHF  fre- 

iu«iirj»  CftnpMe  Inwallotion  available  P.U.R- 

LORAN  APN-4  Cttmplete. .  IM.CO 

APN-I  ALTIMETER.  Complete .  49  50 

ARC- 1  SCR-269.G  TA-2J24 

ARC-3  BC-348  TA-d 

RTA-IB  BC-733-0  TA.I2 

ART.I3  R-99  ARN-5  ARR-5 

APT-t  BC-375  ARR-7 

5CR-625  MINE  DETECTOR 

M;W  nr  l  $59.50  USED  nuHl.  $3^.50 

TEST  EQUIPMENT 

Itr  221  TS  10  TS-124 

I  TS-16  T8-ir 

I  130A  TS-34A  T9-170 

I  222  TS-46Ar  T8-115/AP 

Ml  T8-4TAPU 

Hi  i::vKie  Meter . $150  00 

IP  YOU  NEED  IT— WE  GOT  IT! 


COLUMBIA  aECTRONICS  SALES 

522  South  Sen  Padre  St. 

Let  Angtlat  13,  Cellf. 


PRICE  $4.50  EACH-lmmediole  DeUvery 


GEk!  OF  THE  SURPLUS 


PULSE  TRANSFORMERS 

Tube  bate  plug  in  type 

Here  i«'e  arecisian  made.  hi|h  quality  compact  pulse  translormors  wound  on  hyporsill  ooros.  They  art  built 
in  octal  bakriite  tube  Qases  and  can  oe  adapted  te  manv  uses.  Kindly  distribute  this  data  ta  key  porsanoci 
in  yeur  Ei.';.trieal  Enpineerlnp  Department,  te  year  Technical  Library,  ta  your  Electronic  Equipment 
BuyoiY  anil  to  anv  person  who  should  have  knawledqo  of  this  item. 


T  tt - 

n 

111' — 1 

1 

1 

-9  LJ  1  *  1  ' 

t  ni  1  1 ; 

1 

1  '  1  It  H 

1 

11'—’ 

1  .la - 

-j 

•  — Complet'ly  Impropnatod  and  sealed. 

o-^hyskaiiy  s.nall.  mcasarinq  oaly  1.377*  dia.  x  I.M7*  hiph. 

•  — Convcniv.it  to  use  merely  aluq  into  an  actal  sacket— oimaliflos  praductlan. 

* — Schematic  of  windinq  soquonoo  and  eonnoctiaii  proseod  inta  disc  cavorlaq  tap  pf  tube  base.  Schematic 
dosiqnatos  sacket  connections. 

* — The  coils  are  wound  on  hiqh-qrado  tested  hyporsil  cores. 

*— Used  in  some  of  the  Navy's  madara  and  hiphly  accurate  Radar  and  Diroctian  Findinq  Equipment. 
Standard  typoo—Manafacturad  by  Raythoan  Manafaeturinp  Company. 

•  Quantities  availabl^-4mmodiato  delivery. 

SUGGESTED  USES 

w — Blockinf  Oscillator.  Multivibrator  and  Scoao  Circuits, 
u— Wherever  Accurate  Timinq  and  Triffarlnq  are  naeossary. 

u — Unox30llcd  in  circuit  apalicatians  far  tcnoratlnq  low  power  and  law  voltafc  pulses. 

*-^an  be  used  In  circuits  utiliiinq  reoetitian  rates  from  0  to  well  ever  1  MC  and  pulse  widths  ranqlaq 
from  .05  Mieresecend  up. 
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R.CA.  Model  MI-8167 

TRANSMIHERS 


WANTED 

<Addltloiui]  Wanted  Ad»  on  pave  417) 


WANTED  TO  PURCHASE 

USED  GE  X-RAY  MACHINE 

For  Um  In  Quortx  Crystal  Orientotion.  Coll 
LcKington  2-5194  or  Write 

ELECTRONICS  CRYSTAL  CORP. 

IU4  BROADWAY  N.  V.  10,  N.  Y. 


WE  BUY 

All  kinds  of  surplus  oloctronic 
•  quipmont  ond  compononis. 

ELECTRONICRAFT,  Inc. 


WANTED 

•  AN/TRC-l  Equipmoato. 

•  TM  Transmittors. 

•  1119  RocoiToro. 

•  TS32  Toot  Ooclliotoro. 

Any  comdHion  of  quantity 
W'HSMI.  Klectrontci 

330  W.  42fid  St.,  Now  York  34,  N.  Y. 


ELECTRONIC  EQUIPMENT  WANTED! 


Sell  to 


We  wont  to  buy  oil  types  of  new  ond  used  surplus  electrorucs  equipment.  Use  coupe* 
to  tell  us  whot  you  hore.  We  ore  the  lorgest  purchosers  of  such  equipment 
WRITE  TODAY! 


U$t  following  numbers  to  indicofc  conditions:  t4-l.  brond 


ITEM 

CONDITION 

PRICE  WANTED 

1 

1  1 

Ye;  ARROW  SALES,  INC.,  74M  Vortsa  Ave.,  N.  Hellysreed,  Calif. 
Nemo  . 


$ll  AKItOW  SALtS.'  tNC  AD  ON  PAG!  4St 
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AN/APR-4  LABORATORY  RECEIVERS 


Complolo  wllh  all  iWo  Tuninq  Unite.  cOTorinq  th#  lanqo  38  to  4.000  Me.;  wideband  dieeono  and 
othor  antennae,  woTetrape.  mobile  occeeeoriee.  100  paqe  technical  manual,  etc.  Veriatile,  accu¬ 
rate.  compact— the  arieloctai  oi  lab  receiTere  in  thie  ranqe.  Write  lor  data  eheel  and  quotations. 


For  the  limited  budqet.  we  can  eupply  AN/APR  l  Receivere  (a  predeceeeor  to  the  APR-4),  or 
eron  th#  earlier  SCR-S87;  or  individual  Tuninq  Unite  coverinq  the  daeired  Irequencioe,  ior  uee  oe  a 
converter  ieedinq  your  own  30Mc.  1.  F.  etrip  or  receiver  tuned  to  30  Me. 


SOME  SPECIAL  ITEMS  IN  OUR  STOCK;  723A/B  Tubes,  $12.00  postpaid  .  .  .  GL-446A  Tubes  (interchangeable  with  2C40),  $.75 
each  in  lots  ot  ten,  postpaid  .  .  .  APR-5A  Recei>ers  (l,000-6,230Mc.)  .  .  APA-IO  Ponodopters  .  .  .  G  R  804,  Ferns  I6C,  Mcosurc- 
menfs  788,  etc.  Signal  Generators  .  .  .  BC-433  ADF  Receivers,  new  .  .  .  ARR-5,  ARR-7,  BC-348  etc.  Receivers  .  .  .  BC  221,  TS-323,  etc. 
Frequency  Meters  .  .  .  BC-1016  Code  Recorders  .  .  .  BC-303B  A-N  Beacon  Transmitters  .  .  .  RBL-3  Receivers  {16-630Kc.)  .  .  .  TS-13, 
TS-14,  etc.  Microwave  Units  .  .  .  APS-2  R-F  Heads  (new)  .  .  .  Northern  Radio  Oscillotor-RF  Bridge-Detector  Equipment  .  .  .  Sonot 
Generator  &  60  cycle  Power  Supply  (17-27Ke,  600  Wotts)  .  .  .  G-R  815-53  Cycle  Standard  Fork  set  .  .  .  ARN-7,  APN-1,  ARR-1  Spores 
.  .  .  ARC-1,  ARC-3,  ART-13,  etc _ 


Buy  Irom  ui  with  confidence — Army-Navy  Standard*  are 
rigidly  maintained.  Whan  any  Irragularitio*  oxiit,  you  will 
bo  advised  in  detail.  Write  ior  quotations  and  data  on  your 
needs;  place  your  noma  on  our  mailing  list.  We  also  have 
production  Una  items — Powsr  Supplies  lo  800  Amps  at  12  to 
28  volts  DC.  and  0-15,000  VDC  530MA,  Irom  60  cycle  line.  etc. 


We  will  buy  any  Electronic  Material  at  fop  prices. 
SCHOOLS— We  will  obtain  anything  you 
can  use  and  exchange  for  your  useless  surplus. 

ENGINEERING  ASSOCIATES 

434  E.  Patterson  Road  Doyton  9,  Ohio 


SEARCHLIGHT  SECTION 


INDEX 
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Empire  Electronics  Co .  452 


456 
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ELECTRQr^^  0<ymyf>cuuf  9nc. 
110  PEARL  ST.  BOSTON  10,  MASS.  Phone:  LIBERTY  2-7890 


ELECTRONIC  SURPLUS 


TO  THE 
ADVERTISERS 


RELAYS 

Auto  Elec.  R4MI.  6500  Ohm.  ULA.  SI*8T.  NO.  .$I.4S 
Auto  Klw.  R45.  6500  Ohm.  SUA.  SPOT.  NO  * 

SPOT.  NO  Himul . ..tl.M 

UuATtUaa  03V327.  6N  AC.  HPOT  *  8I*OT  —  NO 

SLmul . . li*®® 

Strutber^  nuBO  ADRTR.  6VAC.  DPOT.  30A..$2.§S 
tUReoo  Thclmol  lH4m^8.  6V  .AO-DO,  SPOT  NO-  $1.95 

AlUMi  rX-SlA.  6VIH\  SPOT.  JA . 12.2$ 

AlUed  l»OX-W.  6V1H\  4I-I»T.  I5A  . $4.95 

RBM  »59K.«4riS.  6VI)0,  SPOT  No  .5.4  ..  $1.95 

UBM  #560R-1U.  6V1M'.  SPOT,  •louhl#  brcAk.  $1.45 

Allied  8VIH'.  3PTIT  15.4 . $3.99 

<J  M.  S12700.  6VDC.  SPOT  NO.  XuoMA .  $1.95 

StrutheM-lhinn  RX.4XI0O.  1m\  AO.  SPOT.  HA.. $2.95 
Auto  Elec.  li45P.  J4VAO.  SPOT-NO  A  SPOT  NO 
$1.95 

Auto  Kl«*.  R-30  *0-3*»VDC\  3POT  NO  A  DPDT  $2.95 
OUre  #T»BC.  11  24VI)C.  l>POT  NO*81»8T  NC  $1.75 
U  E.  OR1791-BiyMOlO.  11  14VDO.  OPIIT.  lOA  $1.75 
ti.M  *13010,  19  24VIS’.  I)l»OT-NO  4  SPOT- 

NO  . . . $1.79 

Leech  1054ARW.  21  :i«\  U’.  IiPiyT  4  SPOT-NO 

1.5A . $2.25 

llenrr  *li>l«  Mm  .  24VIS'.  SPOT  Nt  .  $1.35 

Allied  11013035.  24VIM'.  SPOT-NO,  double  hreek 

15A  $2.35 

Allied  ES691.526.  Min  24VIM’.  OPOT,  3A.  $1.35 
Allied  451  11272  t4VOO.  SPI»T.  .5,4  -  .  ..  $1.55 

OK.  Clir9l-0,1(IF1.  24VI)0.  liPIiT,  5A . $1.95 

O  K.  .55836.  24\  IX'.  OPST.  6.4  Min . $1.95 

t;  M.  *13013  24MH'.  SPOT,  double  hreek.  15A  $1.95 
O  E.  3<tTR72Fl.  24VIH\  SPOT,  double  hreek.  noo  \ 
$4.95 

n.5:.  CR1701  oiuin.  i4vor.  opi>t.  ioa...  $2.25 
Allied  B014075.  24VIM'.  SPOT  NO.  double  breek 

15A  .  $2.95 

G.E.  E55837.  24VO<\  SPOT-NO.  double  breek  1.4 
$1.95 

SperTF  EIA10248.  24VOr.  OPOT  NO.  lA . $1.75 

Leech  lUlOKO.  24V1M-.  SPOT.  8A . 11.95 

<1  F..  rR271»l.R100F3,  J4VIH\  OPOT.  15A _ $2.25 

<;.E.  *551.51,  24VO<\  SPOT-NO.  6A.  Min  .  ..$1.75 
Uech  *1074.  14VIM’.  Ol’OT-NO,  15A.  Oeremlc  $3.25 
,  Allied  00150.35.  24VOO.  SPOT,  double  breek.  15  4 
$2.95 

Allied  IW>6I>3.5.  24VD<'.  OPOT.  lOA .  $2.25 

■  Allied  BNlkOrLl.  14MH’.  6POT.  IOA . $5  25 

•  Allen  Bredley  X9554.5.  Type  B6B.  14\TX'.  8I*OT-NO 

►  double  breek,  2fMl.4  . $2.95 

►  Allen  Bredley  XH0309.  Type  B6B.  14VDC.  SPOT  NO 

.  double  tneke- breek.  2nu.\  . $3  95 

Allied  BOX48.  24V1H'.  SPOT,  double  breek. ..  .$2.95 
^  ITtce  Bros.  *311.  IR-.ilVOO,  OPOT.  roterr  •  .$2  95 

►  Square  O.  Clesn  ARO-30.  IIOVAC  60  oy.  3  POT. 

I  double  meke  NO  double  hreek.  15A . $9.95 

I  Cremer  Type  Tec.  .4(1ni'<teble  timer.  ItSVAC.  0-.5 

.  min  . $12.50 

[  W-L  Type  NH3.  11.5VAC.  mtcj.,  3POT  N0  4  SPOT 

■  NP.  15A . $9.95 

►  We^lnghouse  rii6l‘>.56.  11.5V.  60ct.  OPOT.  1(‘A  $9.95 

►  Struthers-Dunn  1BXX.54.  IISVAC.  KOcy.  OPST  NO 

►  6A  . $3.95 

^  W  L  *456«1!>7.  115V.4C  WItt.  DPOT-NO  1:»A..$7.50 
k  Allied  BOHX  P4.  n5V.\r6UrT.  OPI»T.  IOA.  $5.25 
[  Mlwo  T>pe  .501.  n5V.4r-lK’.  SPST-NO.  Thermel.- 

►  5  sec . $1.95 

h  Edison  Type  501.  1 1-5V.\P-|H',  SPOT-NO.  Thermel. 

►  45  ere . $l.«(5 

^  Stnithcrs-Ouriii  T0474.4.  Thermel,  115V,  60ry.  SI*1»T. 

k  80  ie<- . $2.99 

.  Strutliers-Dufui  Tliermel.  PV.43.  115V,  60ry,  SPOT 
[  NO.  1  min . . $2.95 


INSULATED  TUBING 

>.  Celer  Trae  Fer  1 
156*  Oreent  Var.  t.am.  SI 
156  Black  Eitr  Plea. 


September,  1952 


Care  is  taken  to  make  it  occurate  but 
ELECTRONICS  assumes  no  responsibility 
for  errors  or  omissions. 


Hbita 

Hlaik 

Black 

Black 

44  bite 

i'.lear 

Black 

Black 

Black 

44  hit* 

Black 

rirar 

Blat'k 

Clear 

Clear 

Bla4k 

Yelb>« 

Hla<k 

Black 

Bla<-k 

Yell(>« 

BUik 

Black 

Black 

White 


Engineering  Associates 

E  P  C  O . 

>  reeland  Products  Co . 

French  Van-Breems.  Inc . 

Cicneral  Electric  Co . 

General  Motor  Corp.,  AC  Spark  Plug  Pi' 
Gibbs  Manufacturing  &  Research  Corp. 

GU-icr-Steert  Corp . 

G.  L.  Electronics . 

Goodyear  Aircraft  Corp . 

Hatry  4  Young . 

Horlick  Company,  Wm  I . 

Houde  Supply  Co . 

House  Beautiful  Plastic^. . . 

International  Projector  .  - 

Instrument  Associates . * 

J.  S.  H.  Sales  Co . 

Lapirow  . . .  . .  . 

Lectronic  Research  Laboratories . 4 

Ledco,  Inc . 

Liberty  Electronics  Inc . 

Life  Electronic  Sales . . 

Maritime  Switchboard . 

Mark  Electronics . 

Maxson,  W.  L . 

McDonnell  Aircraft  Corp . 

Melpar  Inc . 

Mogul!  Co.,  Inc.,  Alexander . 

Monmouth  Radio  Laboratories.. 

National  Cash  Register  Co . 

National  Cnion  Radio  Corp.  .. 

National  Vedo  Corp . 

Norman  Radio  Distributors  Inc . 

Phillips  Petroleum  Co . 

Pbotocon  Sales  . 

Porter  Radio  Sales . 

Potter  Instrument  Co . 

Precision  Electrical  Instrument  Co.  .  . 

Premier  Radio  Tuhe  Di\  ,  . . 

Radio  Cori*  of  .Xnicnca . 

Radio  Development  &  Sales  Co . 

Radio  &  Electronic  Surplus . 

Radio  Ham  Shack  Inc . 

Radio  Surplus  Corp . 

Railway  Communications,  Inc . 

Raytheon  Mfg.  Co . 

Reeves  Instrument  Corp . 

Relay  Sales  . 

Reliance  Merchandizing  Co . 

Rotary  Electronic  Sales . 

Sandia  Corp . 

Scripps,  II,  William  E . 

Servo-Tek  Products  Inc . 

Stavid  Engineering  Inc . 

Sylvania  Electric  Pro*!!!!'!"*  Inc. . 

Tab  .  . 

Telemarine  Communications  Co . 

Telrex,  Inc . 

Tracerlah  Inc . 

Universal  General  Corp . 

&  H  Electronic  Industries.  Inc.  .. 

W'arren  Industrial  Co . 

Wells  Sales  Inc .  . 

Weston  Laboratories . 

Wilcox  Electric  Co . 


S  2W 

5  269 

3  269 

2  .27S 

2  276 

1  ,299 

5/16*  .3125 

5/16'  .3125 

0  347 


PULSE  NETWORKS  AND 
TRANSFORMERS 

Bprigne  *7  5-K4  16  60  «7  P.  7  5V.  “K"  rireuit.  4 
aH^tnni.  16  M.miser  60  T'T»8.  67  Ohms  Imped.  $7.95 
Rpraxue  *7.5  K3  3  H*0  67  P.  7  5KV.  •'i:"  nreult. 
3  Microser,  100  I’PS.  67  Ohms  Imped,  3  see 

tlMis  . $6.7*^ 

Sprague  *R.K5-l-10ft0  50P.  RKV.  ‘’E**  Clrruit.  1 
Mirro>ee  PHIO  PPS,  .50  Obnu  Imped.  5  sm* 

tlons  . $22-50 

Bpragn**  *10-K::  0..5  toOO-.W  lOKV.  "E"  Plrrult. 
S  srt'tioQ*.  ns  Mloronee.  KHN)  PPS.  50  Ohmo 

Impetl  . $29.93 

Sprague  *l.5-A-l  4n0-.50P  1.5KV.  •'A*'  nrcult.  1  see- 
tion,  1  Mieroser  4<i0  PI^S.  .50  Ohms  Imped  .$37.50 

Hpragnr  *15  E4  0  01-400  501*.  15KV.  -E"  Cirrult.  4 
wetloo'i.  0.91  3Iierowc.  400  PPS.  50  Ohms  lmp>Ht 
$ir9S 

Fart  *1.5-K.5  1.33-700 -'idPlT.  1.5KV.  ‘jr*  Hreult.  5 
sertions.  1.3.3  Mirroseo.  700  PPS.  SO  Ohm-*  lmp*'i1 

.  $29.50 

W  E.  *n  163  ;.‘?n  Network  A«y.  3  retard  eoiN  4  3 

eond  in  oil  fllle*l  rert.  ca-»e.  330  Ohni.H,  1  kfirrn- 

■ec . $22. 

Raytheon  Pul-te  Trans.  Tvpe  WX  5137.  Pri:  4KV.  1 

Mu  See..  See:  16KV  16.4 .  $9  75 

Raytheon  Pul>e  InverHioo  Trans.  Type  VX  “41; 

— 4QV  -ftOV  . $6.75 


ELAPSED  TIME  METERS 

Mfd.  by  R.  W.  Cramer  C#.  Type  RT.2H.  0-10.000 

hmiri  by  tenth!.  ll5Velt»60ey  . . $11.50 

Mfd.  by  G.C.  Model  8KTYD33.  0-10.000  hrs.  by 

tenth!.  IISV..  60  cy.  3*  sq  . $14.95 

Mfd.  by  G.E.  Model  8KT8Y60.  0-10.000  hrs.  by 
tenth!.  tl5V..  60ey  .  $14  5o 


MINE  DETECTOR  SCR  625 

Detect-*  metallic  objeetn  (ferrous  or  nmi- 
ferrousi  to  a  depth  of  approx.  6  ft.  Find 
outboard  miKor!  on  the  bottom  of  lakes,  lo- 
rate  underground  piping,  treo-rtire.  me- 
talbc  fragntentH  in  lumber,  etc. 

*  complete  with  inst.  book.  tOS.OO.  Uite*! 
hut  like  new  . $45.00 
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Coairial  iUIay  K-lOl  8PDT>34v  DC5 _ 

S«t  of  83>1SP  Cou'Connoetors  for  Abort 

lOOO  KC  CryiUI  BT  nit . 

V8-2  Vonium  Switch . 

Stsma  Fiat*  Relay  8f)OU  uhm  SPOT . 

RG»»/i;  Comxtal  Cablr-7»  ohm 

ISO'  roll . ftll.88.  300'  roll.. 

3*  Scop*  Shield . 

15  mr  •  800  MA  Choke . 

a  mfd  3000  V  Oondenaer . 


SELENIUM  REQIFIERS 


Full-Wave  Bridge  Types 

It  14  SC  Zt  S4  42 
Veits  Veits  Veits 


1  Amp. 

2  Ampa. 

12  Am^. 


W*  arm  claarinq  oar  tromoadoas  tab#  stock  of  tho  lowest  prices  ever.  Take  od- 
voatoqe  of  this  opportaaity  to  stock  ap.  Troasaiittia9-^athode  Roy — Mog- 
aetroas — Photo  Electric — Klystroas-^Speciol  Parpose — Receiviag. 


5Y4a  . 
SZ3  ■  ■ 
5Z4  .  ■ 
6A3  .  . 
6A4LA 
6A6  .  . 
6A7  .  . 
6A8GT 
AAB7  - 
BACSGT 
6AC7  . 
AA1)7GT 
0AE6G 
eAF6G 
6AG5  . 
«AG7  . 
0AH6  . 


0A3  VR73  .Si. 04 
0B3/VRU0  .  i.ie 
OC3  VRIOS  l.ie 
0D3.M1150  .08 

1B23  .  ■  ■  ■  a. IS 
IB2:)  ....  0.78 
1B24  ....  0.78 
1B2A  ■  ■  ■  ■  2.38 
1B27  .  ■  .  .14.08 
1B20  ....  2.48 
lB3a  ....  3.70 

lB:t6  - 10.00 

1B.38  .  .  .  .28.70 
1B42  ....  4.78 
1N21  xUl.  .70 
1N2IA  ■■  .  1.00 
1N21B  "  .  3.20 
1N22  .  1.10 

1N2.I  ••  .  1.28 

IN23A  ••  .  2.30 
1N33B  ■*  •  3.80 
IN26  ••  .  8.08 


5JP4 

5J33 

5J20 

5J30 

5J3a 

5LP1 

5NPI 

6AN5 

AASfl 

6AS7 

AC21 


•  New,  Selenium  Rectifier  Tronsformero 

Hi:  tl.s  V  .  60  orles  m  i  4  .Miips . C  8.75 

VA':  3.  12.  Ik.  24.  am!  3Cf  12  .\nipN .  16.75 

'Its  »  24  .\mps .  35.75 

Ma«lf  tn  <iur  for  cuntmuous.  hea\y  dtut 

U5V.  PRI— 36V.  10  amo  second  XFMR  $39.95 
IISV.  PRI--5V.  w  190  Amo.  SEC.  559.95 
ns/230  V.  60  cv.  PRI.  SEC.:  I  S.  30.5.  33.5. 
end  36.5V  'jti  4  AMPS  Heftn.  Seated  56.50 

New  Selenium  RectiOer  Chokes 
4  Amps.— .07  hy.— .06  Ohm  57.95 

12  Amps.— .01  hy.— .1  ohm  .  514.95 


7W7 

7X7 

7V4 


828  . 

839  . 
8298 
830B 
832  . 
6324 
833A 
8364 

837 

838 
841  . 
843 
848  . 

840 
851 
853 
380 
3«1 


HY615  .  .  . 

Kr4  . 

KU810  .  . . 
MLlOl  ...< 
R£Lai  .  .  . 
RK48A  .  .  . 
RK59  .... 
KK60/ 1641 
RK6S  ■  .  .  ■ : 
RK78  .... 
RK73  . 
RX21A  .  ■  . 
RX120  ... 
TZ40  ... 
V70D  .... 
VR78  .... 
VROt  . . . . 
VR9a  .  .  .  . 
\Tia7A  .  . 
VT158  .  . . 
VU29  .  .  . . 


12A6  ... 
12A7  ... 
12AAGT  . 
iaAH70T 
12.4L5  .. 
t3ATA  .. 
12AT7  . . 
13AU6  .  . 

13AV6 

12UE6  *.  ! 
12C8  . . . 
12FSOT  . 
12116  .  .  . 
12J!SQT  . 
12J7GT  . 
12K70T  . 
12X8  . . . 
1 2Q7  . . . 
12SA70T 
12SC7  .. 
12SF5  .. 
12SF7  .. 
128G7  • . 
iaSH70T 
13SJ7GT 
12SK70T 
laSLTOT 
12SN70T 
1 2.SQ70T 
12RR7  .. 
12Z3  ... 
14A4  ... 
14A7  ... 
1 4  B6  . . . 
14F7  ... 
14F8  . . . 
I  14H7  ... 
I  14JT  ... 
14NT  ... 
14Q7  ... 
14R7  ... 
lOBGAG  . 
2M.6GT  . 
2Y7.5  .  .  . 

anzeoT  ■ 

36  . 

27  . 

30  . 


7BP7 

7DP4 

9GP7 

9JP1 

9LP1 

91.P7 

10BP4 


6AK5 

6AK6 

6At.5 

6AUS 

AA^ 

AAHA 

AAT6 

6AU5 

AACe 


12DP7  . . 
12GP7  .. 
12HP7  . . 
12LP4  . • 
15E  . . . • 
ISR  . . . ■ 
lOTS  . ■ . 
a3D4  . . . 

30  apeeiai 
35TO  . . . 
45  apecUl 

75TL' ! 
100R 
lOOTH  •  ' 


We  manufacture  standard  os  well  as  special  types  of 
selenium  rectifiers,  roct.  supplies  and  XFMRS  Low 
prices  .  .  .  Write.  You  will  like  our  quick  service, 
low  prices,  and  food  workmanship. 


Top  Dollar  Paid  for  SURPLUS  TUBES 
&  EQUIPMENT — Send  List  With  Details 

TUBES 

We  guarantee  oil  tubes. 


aAPi  . . .  .1 
aC31/RK33 
2C23  7193 
3C26A  ■ 

2C34  RK34 

ac3e  . . . . : 

2C40 

2C43  .  .  . 
2C44  .... 

3C46  .  .  .  ■ 


VX33  . 
VX41  . 
WL408 
WL530 
WL531 
WLsaa 
WL578 
WL616 


61146 
6BQ6 
6C4  . 
ACS  . 
ACA  . 
AC8Q 
ACM 
ADA  . 
ADA  . 
AES  . 
APA  . 
APT  . 


885  . 
ooaA 
005  . 
008  . 
018  . 


, _  _  We  endeavor  fo  give 

you  low,  low  prices,  consistent  with  quality  mer¬ 
chandise  and  service.  Stock  Up  Now. 

OA2  S.88  6AKS  .7S371-a  .85 

Oa2  1.11 6AKC  .88  lll-A'WC)  5.88 

OZ4  .59  6AN5  1.75  374-A  WE>  4.88 

1AC4  1.18  oat  .65  3S7-A(WE)  2.58 

laiGT  .83  6aG6.G  1.68  488-AWE  2.58 

1822  2.88  8C4  .45  481.AiWE<  3.58 

1823  8.86  6F6-M  .68  483-8  WE>  7.58 

1L4  .69  6FI-G  .88  487- A  i  WE  i  5.88 

1L21  4.88  6G6-G  .95  48t.AfWEi  2.75 

lN21-a  345  6JS  .49  GL-559  1.88 

1N2I-A  2.45  6J6  .59  KU-676  25.88 

1N23-8  3.78  6J7  .75  715-C  28.88 

1N31  5.58  6K7  .78  717-A  .91 

1N34  .64  6LS-G  .49  683  3.58 

1H34-A  .•5  6L6-G  1.19  885  2.58 

1N44  488-8.  1.21  6L7  .96  887  1.59 

tN45  488-C  1.39  6S7  .98  829  9.95 

1N54  .89  CSD7  .79  832  6.95 

2C39  29.95  68G7  .68  837  1.45 

2C43'G.E.)  15.95  CSK7-GT  .68  638  2.25 

2C52  5.S8  6SL7.GT  .68  668  3.9$ 

2021  1.3$  6SN7-GT  .65  861  22.58 

2E24  2.7$6V6-GT  .68  866-A  1.55 

2E38  2.1$6X5-GT  45  t72-AiG.E.)  3.50 

2K4$  65.88  6V6-G  .9$  1616  .74 

3B28  7.58  7C38  $$.••  1619  .18 

3829  12.88  7H7  .68  1622  (6L6M)  1.95 

3BP1  5.75 12A6  .65  1625  .41 

laPll  18.88 12CS  .79  1629  .38 

3C27  7.S8  12AM7-GT  1.18  1631  1.58 

SC33  9.95  12AU7  .69  1632  .78 

3E29  18.95 12SFS  .76  2858  1.4$ 

3Q$  .99  128G7  .87  2851  1.19 

4C3S  26.58  12$H7  .65  SSU  $.95 

4X158A  37.58 12Si7  .<$  $68i-A  3.9$ 

5BP1  3.$8  12SR7  .78  5654  2.88 


2().1A  •  ■  ■  .  8.88 
204A  . ■ ■ .88.80 

211 . 80 

3iac  ■  ■ .40.80 

ai.’SA . 18 

ai7C  ....  8.48 
837A/5C27  4.88 

849C  -  3.88 

a50R  ....  0.48 
aSOTH  .  .  .21.88 
asOTL  ...1T.08 
2A2B  ....  3.88 
274  4  ....  8.80 
874B  ....  2.08 
27AA  ....  8.78 
203A  ....  2.80 
204A  ....  3.00 
300B  ....  0.00 
304TI1  .  . .  8.08 
304TL 

30RA  .  .  .  -34.08 

n07AlUCT5  4.48 
310A  ....  8.88 
3IAA  .... 
333A.a  .23.88 
327A/5C37  4.78 

328A - .••• 

331A  .  .  .  ll*?* 

350A - 8.48 

3SOB  ....  3.08 
34848  .  .  .  7.80 

'  37IA . 08 

,  371B  -  ,.80 

1  388A  .  .  -  •  1-40 

I  303A  -  7.08 

,  3ii4A  ....  3.08 

I  417A  -  8.T8 

!  434A  .  -  .  -27.80 
I  44AA  ....  1.18 
44AB  .  .  •  -  .3.78 
450TH  .  38.78 

4noTL  .  43.88 

'  471A/tB2l  2.48 
527  12.45 

1  559  .  1-38 


aD21 

aE23 

8Ea4 

2E2A 

2E30 

2J21A 


WLA97 
ZB3800 
0A2  ■  . 
0A4G  . 

OBa 

8tl 

IAS  .  . 
1A4P  . 

1A90T 
1A6  .  . 
tA70T 


aJ2A 

2J27 

2J30 

2J31 

aJ32 

2J33 


2J3A  .  .  .110.00 

2J37  _ 11.88 

2J38  .  .  .  .11.88  ! 

2J39  - 44.80 

3J40  .  .  .  .38.80 
3J4A  .  .  .  .38.80 
aJ4A  .  .  .  .24.80 
2J40  .  .  .  .34.80 

8J50  - 21.80 

2J.54B  ...32.80 

2J55  .  .  .  .87.80 
2.161  .  .  .  .44.80 

2162  .  .  .  .47.80 

2K25 

723AB  38.78 

2K2A  .  .  .  .32.80 
2X29  .  21.78 

8K33A  .  .210.00 
3AP1  0.05 

3B22  £L1C  2.50 
3B23  RK2a  4.00 
3R24  .  8. 20 

3B24W  .  .  7.50 

3825  ....  4.30 
3B26  ....  3.50 
3B27  ....  3.75 
3B28  .  .  0.30 

3BI>I  ....  5.00 
3r22  .  .  . 124  50 

3C23  10.05 

3C24  24G  .  1.75 
3r27  ...  7.95 

3C31/<:iB  .  2.75 
3r45  ■  10.05 

.TCPl  .  .  105 

St'PlSJ  1.05 
.3DPI  ...  4.45 

3DP1A  -  .  4.05 

3DP1-S2A.  0.05 

3D21A  ..  1.05 

3K29  .  13.05 

3FP7  .  .  .  1.45 


1B3  8016 
1B4P  .  . 
IBS  258 
1B70T  . 
1C50T  . 
1C8  . . . 
1C70  . . 
1D50P  . 
1D70  . . 
1D80T  . 
1C5QT  . 
1C70  . . 
1P4  ... 
IPSO  . . 

lGAOt‘  1 
1H40  .  . 
1H50T  . 
IHAOT  . 
tJA  ... 
1L4  .  .  . 
1L4A  .  . 
ILAA  . . 
1LB4  .  . 

itxrs  .  . 

ILCA  . . 

m>5  . . 

1 LF-3  .  . 
11.G5  .. 
1LH4  .  . 
U..N5  -  . 
1N5GT  . 
1P5GT  . 
1Q5GT  . 
1R4  .  .  . 


32  .  .  . 

32L70T 

33  ... 

34  ... 

35  SI 
35AS  . 
35B5  . 
35r5  . 
35I.60T 
SSW4  . 
35Y4  . 
35Z3  . 
357.4  . 
35Z5  . 

36  ... 

37  ... 
36  .  .  . 
39/44 


An7G  . . 
6SBGT  . 
6SA7GT 
6SC7  - . 
eSDtGT 
6SF5  . . 
6SF50T 


1AA5 

1851 

1Q60 

1061 

2050 


6SK70T 
6S!.7r.T 
68N7GT 
6Sg7  . . 
6<JR7GT 
6S«57  .  . 
6ST7 
6si»70TY 


5A70 

6008 

6011 

6013 


704A  . 
705A  . 
TOABY 


6020 

6t*25 

eool 

9002 

0003 


46  .  .  . 
49  .  .  . 
50AS  . 
50BS  . 

nors  . 

501.60T 
SOYA  . 
53  ... 
SA  .  .  . 


6T7G 

6T6 


706FY 
706GY 
7i)7B  . 
706A  . 
709A 


it.sgt’ 

1U4  -  . 


9005 


1X2  . 
2A3  . 
3A40 
2A5  . 
2A6  . 
2A7  . 
aB7  . 


3HP7  . 

4-65A 

4<125A 


6W70  . 

6X4 

6X5GT 


58  .  .  . 
.59  ... 
70L70T 
71A  .  . 

75  .  .  . 

76  .  .  . 

77  ... 

78  .  .  . 
60  .  .  . 
62  ... 
63  ... 
63V  .  . 
84  8Z4 


riooD  . 
rK502AX 
rK503AX 
rK50.5AX 
rK506AX 
CK.507AX 
rK512AX 
CK517AX 


4AP10  . 
4822  FI.5B 
4B24/FI..3C 
4B25  6CF  . 
4H26  2000 


KV.  VACUUM  CAPACITORS.  EIMAC  BOXED 
bMMF  58.50-  12  MMF.  $10-95 

50  MMF.  513.50 

Bliley-Typr  SMCtOO—  Crystal  Standards. 

New— 100  KC.  and  I.OOP  KC  Bar _ $6  fO 

In  Stock— 3  New  NC-183-0  Receivers  in  sealed 
eartons.  Special  price  on  these  National  sets 
li  spoolt  of  Onest  rosin-core  solder  .  .  only  $3.75 


2X2  ■ 
2X2A 


7a.3A 


3A5  .... 
3B7  1291 
306' 1299 
3LF4  .  -  . 
3Q4  .... 
.3Q5CT  .  . 


724B 

725A 

726A 

726B 


CKIOOA 
FIMA  . 
EF50 


aS7R 


.5BPt 


5R4GY 

5T4  . 
5r4G 
5V4G 
.5W4  . 
5X4G 
5Y3GT 


5CP7 

.5C2a 

5D21 


•  ART-I- DeLuxe  75  Meter  AM  Mobile  XMTR— 

New — Complete  Only  $19.95 

•  AR-II — Complete  Station  for  20.  -10.  80.  Superhet 

Revr— SO  Watts  CW  w/built  in  AC  Pwr  Supply. 
New— in  compact  suitcase  (orip.  cost  over  S500* 
Special  .  Only  $99.50 

•  Weston  Meters.  0-100  micro  amns.  2*4*'  Diam. 
(Blank  Scale)  New  Boxed.  VERY  Special  55.95 

Terms;  FOB>NYC— 2S*»  Deposit  with  ordor— at 
send  full  remittance  to  save  COO  charpes— Rated 
Firms  <0.4B.)  Net  10  days  —  All  merchandise 
puaranteed. 


F660  . 

FGIT  . 
rG27A 


5GP1 

5.rri 

5jpa 


SEE  OUR  EQUIPMENT  AD  OPPOSITE  PAGE 


TELETYPE 

NYl-771 


lubject  So  ehonqo 

qwaronseod. 


136  LIBERTY  STREET 


Phone:  REctor  2-2562 
Cable:  Barryiect.  N.  Y. 


Uptember,  1952  —  ELECTRONICS 


RADIO  HAM  SHACK  Inc 

189  GREENWICH  STREET  .  NEW  YORK,  N. 


SEARCHLIGHT  SECTION 


WANTED  WANTED 

Test  Seu  TS-12,  13,  14,  88,  86,  14S,  14T, 
174,  etc.  Radio  Radar  Kquip.  ARC-l,  8, 
ART-13,  ATC,  APS-ni,  15,  83,  84,  TPQ-*, 
BC-348,  842,  BC-1U16  Recorders,  etc. 

WRITE!  WIRE!  CALL! 


PANEL  METERS 

2"  SQUARE  WESTON— SANGAMO 

0  JO  Volu  .  0-5  51a  . 

(>-4u  VoU«I>r.  ..  2-1*./  (1*500  Mirroamp. 

0-  A*  •«  |:  K  2  95 

••100  lU  (0*300  fCAle) . 


RADAR-COMMUNICATIONS  AND  TEST  EQUIPMENT 


Wt>  maintain  a  rnmnlftply  aqiiippENl  recimilititioina 
oliop  anil  il('Sfl4ipni«*nt  1alN>ratti>.  All  equipment  i-* 
rtHKxnlitumetl  and  rhwkiNl  out  to  oritcinal  'tpK'H.  thir 
latxiratory  ra«’iUtip'».  tE^'hntpal  anti  produmiiw  knn« 
hsm  anti  thirty  thtmsanti  rp*5  at  npat***  In  avallahlp  for 
plartruoir  .•mhront rafts. 


AN/ARC-1  TRANS/REC. 

l^roTKlft  llatlio  T«*|pphnn#  (’ommunlratton  Wtw*^ 
Airt'raft  or  .Lir'raft  an<l  (.•round.  C'ompMa  with 
Hhnt-k  Mount  atid  CtAtrol  lloa.  Inptit:  IH' 

Plxfpllt'nt  condition.  Atailablc  in  cithfr  10  or  30 
('rrxtal  ('ontrnlletl  (  hann^N  lOU  1.S6  SfC'H  rbw'ktMl 


FLUXMETER 

rortable  UauM  Meter  with  ranite  trf  500-4(H10 
(iau.s8.  I’sed  to  te>t  Slatcnatron  an<l  other  maEt 
nets.  l*robe  ha*  a  aap  of  1^*-  i'i»niplete.  llrand 
\ew  .  $32.50 


AN/APS-15A  RADAR 

Huh  molution  X  Inntl  NaviaatMm  anti  Klind 
Ituuihing  KatUr  (’an  la*  utetl  for  huh  or  hiw 
altituda  blintl  iNinihing.  precision  naruation  and 
to  hEime  on  X-lianil  grountl  heai'onv  Can  also 
he  u.<«ed  for  ground  in^taUatioox  Asatlahle  with 
4»r  without  the  flux  gate  gyro  %taMllzlng  nystem. 
l^resentation  Is  a  fT  I*,  r.  I.  a  T*  .V  ^-tipe  ami  a  5* 
renioc#  P.P. I.  Power  input  la  IMt  and  llO?  4iNi 
cyr.  Weight  Is  approx,  afs  lbs.  Inetalled.  KleE'tn- 
cal  characterl.stic*  are  as  follows:  freq.  X-hand. 
power  output  approx.  4tt  KW,  range  .5,  30.  50  and 
100  mile  <«earrh  and  heaettn.  Antenna  beam  width 
4’  Hupplied  fnmi  ttivk.  ret*ontlitioned  ami 
checked  out. 


SCfl*2C9'^G  .\utr»matle  Radio  ComptUM.  Freg.  range 
3(M)-17.'>(lK('.  ('onipiE>te  with  IU'-433-(t  rereiter, 
W'  4.34,  LP-31.  1-Hl.  I-K2.  BK32,  etc  Very  goo.1 

condition . 1129.95 

TC8  Marine  Radio  Telephone  anti  Telegraph  Xmittiiig 
anti  Receiving  Kquipment.  Kreq.  range  15(M> 
iKKkiKC  Con.'dstH  «>f  xmltter,  recHrer.  antenna 
loading  coil,  remote  control  hox.  power  unit,  rabies, 
etc.  power  input  Is  IS  t»r  32?  IM’.  We  can  supply  nn 
ilOv  .%C  power  <iupply  for  stationary  use  at  atldl- 
ti4>nal  E'OAt  Kxrrllent  condition. 

•CR*53g  Xmltter  Receiver  (hamly  talklei.  Freq  range 
.3Kji5-.5VmKC.  Coniplrte  with  colls,  tubes,  crystals. 

Very  gtsMl  condition  Pair .  $IS5.(K) 

AN.APA'iO  Panoramic  A<laptor  for  u.<*e  with  anr  re¬ 
ceiver  with  folU'wlnu  IP's:  455KC.  .5  mev  3i»  mrs. 
I'Dit  will  gtre  panfiramlc  presentation  <1  roc  wide 
for  455Kr  input*  (KNiKC  for  55IC  inpviti  it\U' 
for  30  HK’s  input*.  Ptmer  input  115?  4<K1  cyc'-  but 
can  tv  rhangeil  with  the  addition  of  a  proper  power 
transf«>rmer.  Kxcellent  condition  $175.00 

!•  CM  R.F.  package.  3700  mrs.  Consista  of  lU'-lOO? 
modulator  and  lU'  1091  RF  heail.  Power  ovitput 
approx.  40  KW*.  Complete  with  tubes  .  $I29-(M 

AN^CRT-3  Victory  (Rrl.  Ihial  freiiuencj  emergency 
lifeboat  xmltter.  Complete  with  xmltter.  kitt  hydro¬ 
gen  generator,  etc.  New  in  knapsack.  C.k.A. 
approved. 

AN/APR-5  Ra<lar  Hearrh  Receiver.  Kreq  raaga 
Iit00-3IIMI  OKS.  W’tll  detect  slgnaU  up  to  t0.(N)O 
mcs.  with  re<1iKe4i  sensitivity.  Contains  iMclIlMor 
an4l  mixer  cavity.  IF  strip,  pimer  supply.  Input 
go  20on  cyr.  115?,  Kxcellent  condition 
T-50  Radiotelegraph  Transmitter  CEvinpleie  with  power 
supply  ami  all  act*e<tsorleii  with  spares.  Portabl*. 

New  in  cases  . $271.00 

AN/APT*$  .300-1500  mm.  xmltter  cartt?  oscillator 
using  3<*3S  lighthouse  tube.  Power  output  30  wiflta. 
Noise  miHtiilated.  Kxrellefit  condition.  (’I'maiMe 

with  all  lube*  . ^ .  $iiiv50 

PC-104  VIbrapadi  far  0CR-2iM.  fWersems  pacKed  In 
ivrtdnal  cartons  with  spare  vlhrator.  l<arge  nusaMty 
availaMe  New. 

SCR-522  VHF  Alrbaroa  Caroiwantf  Eauipmant.  Fypq. 
range  100-150  rocs,  in  4  channels  receiver  aN<l 
transmitter.  Crystal  controlled  Complete  ••iNto- 
ment.  Consists  of  trans  ree  control  box  TIC  iCS. 
dvTiamntor  PR  94,  .5N104A  antenna,  plugs,  *|r. 

Power  Input  with  PK-94  in  SMv  We  can  -upgiv 
PK  9M  dynamotor  for  12?  input  at  additional  citt 


T0.34/AP  8YNCR0SC0PE  AND  OSCILLOSCOPE. 

I'sRid  to  test  and  service  airborne  ami  ground  radant. 
Complt-te  in  portable  carrying  case  with  all  probes, 
cables  and  aLX-eaeorlea.  Input  llOv  60  2tU>0  cyc. 
KxceUent. 

TS-16  Altlmetef  Tei4  Set.  I'sed  to  check  rarlou* 
altirmters  or  as  an  aiYurate 

TS-6I/AP  8  band  Kiho  Rox,  I  sing  meter  pnirlde*!. 
it  IS  potcslhle  to  maximize  tlie  XMTU  atljU'Winent 
an4l  determine  relative  power  output.  C4>mplete 
with  prole*  and  cable.  Very  g«Msl  <-4>nditton  $140.00 

T8-I3/AP  Xa  band  signal  generator,  wave  meter, 
wattmeter  Precision  lab  mlcr«>wave.  Test  set  will 
provide  either  pulstsl  iet  CW'  output  in  Xa  band. 
Input  11.5?  gn  KOU  cyr. 

TS-226  AP  used  to  mea.sure  p»*ak  power  output  of  any 
xmltter  in  the  range  of  3(h»  UKIO  mm.  Has  profl-sion 
fi>r  ascilloscopic  signal  ohser?atiivo  ami  built  m  cali¬ 
bration  Part  of  AN/APM  31*. 

T8-69MP  fre^.  meter  coveniig  range  of  4*M1-1000  mcs. 
complete  with  calibration  charts,  antenna  A  crank 
In  metal  carrying  ca.se.  Kxcellent . $72.90 

T8-I70/ARN.S  XTAL  controllejl  test  ncs.  with  the  fol 
hming  freq.  ranges:  332.6,  3.33.6.  335.0  <tepending 
on  XTAL  in  use.  This  set  Is  u.se<l  to  align  glide 
path  recel?ers.  Ratt«'ries  and  antttina  are  self  cwi- 
talned  Kxcellrat  conditl«m. 

TS-89/AP  Voltage  Dirlder.  1:10  an4l  1:100  ratio*. 
Wide  hand  for  true  pulse  shape.  Output  to  *s*npe. 

TS-IO/APN  Altimeter  Test  Set.  (kiod  conilitton.  Com 
plete  with  cables  and  <lummy  antenna  $35.00 

TS-I2/AP  V  8.W.R-  Test  Set  for  X  hand.  Complete 
with  amplifler.  slotted  line,  termination,  adaptors, 
etc.  In  2  carrying  cases.  Rxcellent. 

TS-49/APM-3  X-hand  signal  generator  6400-9600 
nKs  pulsed  A  CW  output.  I'sed  to  chei’K  .\P84  and 
similar  net*. 

TS-38/AP  X  band  I»f>wer  Meter.  Consists  of  power 
measuring  circuit.  Horn  antenna,  co  a\  to  wave  guide 
ailaptor.  connecting  caWe  an4l  probe  Will  measure 
either  abs4vlute  or  relative  power.  Nominal  band  of 
usefulness  is  approx.  6..5-f>7  KMC. 

TS-SMP  S  hanrl  Frequency  an<l  Power  Meter.  Port¬ 
able  Battery  operated.  Comnleie  with  all  cables. 

T8-33/AP  X  Iwnd  Frequency  Meter.  H.500  ■♦000  mcs. 
Contains  crystal  detesuor  and  indicating  meter  Out* 
ptit  to  scope  will  Indicate  pul«e  wave  shape. 

TS-62/AP  X  band  Kcho  Ihix.  M400  9000  rot's,  tunctl 
and  untune4l  input.  Will  indicate  resonance  on  meter 
Comphie  with  nick  up  antenna  and  cable 

IE-19  TEST  SET.  V.HF.  pi»rtable  equipment  cover¬ 
ing  100-156  mcs.  Cscd  to  test  8CR  522.  ARC  I, 
.\R('-.3,  etc.  Complete  with  signal  generator,  held 
strength  meter  ami  arcesivortes.  In  carrying  case. 
Kxcellent. 

BC-221  PRECISION  FREQ.  METER.  Covers  150kr- 
to.mMikr.  Can  be  suppUiNi  with  or  without  modula 
tlon.  I*ortahIe.  Complete  with  calibration  hook  and 
crTstal.  Kxcellent. 

S-BANO  SIGNAL  GENERATOR.  I.abnrat4>ry  test  set 
using  707  Klystron  In  McNally  Cavity  Has  pr*-- 
clsbvn  attenuator  and  wave  meter  Complete  with 
4'ahles.  Mfg'r.  Western  Klectiic.  Input  llOv 
rtO  2000  cTc .  $400.06 

CW-60/ABM  WAVEMETER  in  portable  carrying  case 
with  cahb.  chart*  anil  cable*.  .New  $97.50 


SCR-7I0A.  AM  C  HIGH  ALTITUDE  ALTIMETER.  A 

cumplHe  equipment  for  Installation  in  aircraft  to  de 
termlne  height  above  terrain.  The  range  of  S4'H-71K.4. 
.\M  1ft  0-5000  ft.  HCK-71N|t.  C  is  0  50.000  ft. 
Power  Input  115?  400-2600  C>v. 


MOBILE  POWER  PLANT 

(Gaft  Orivan) 

ihilput:  220v  3kw  60  ('ye.  One  pha-e  Kxcel 
lent  cuotliiion.  chn’ked  out. 


SCR-555  DIRECTION  FINDER 

Freq.  range  16  -65  mcs.  Complete  installations  avail 
able  Including  the  quonset  hut.  Bearing  Indiratinn  isi 
aural-DuU  or  left-tight  bearing  on  a  nteter  type  Indl 
cator.  Power  Input  is  I2y.  35>lght  of  ctimplete  instal 
lation,  approx.  2.5o0  Ibn. 


&  2  PORTABLE 


RADAR  BEACONS 

H-hami  beat'ons  that  ran  be  Intermgateil  by  an? 
8  hand  ra4lar  In  a  4-5  mile  range  and  will  answer 
with  a  coaled  reply  which  can  he  changed  a*  de¬ 
sired.  The  I’PN-l  Is  battery  operated  The 
rPN-2  Is  110?  60-26(>0  rvc.  Weight  tft  aiRKOX. 
g,'.  lbs  .-..tni.i.^e _ 


APR-1  MICROWAVE  RECEIVER 

We  can  supply  from  stock  .kX''-\rR-l  receivers  and  3 
tuning  units  to  cover  the  fre<i  range  of  lix-llNiO  mrs. 
These  receiver*  are  almost  i4lmttcal  to  the  APR  4 
e<tuipment  and  ttie  tuning  units  are  directly  inter¬ 
changeable.  These  seta  have  outputs  for  a  panadaptnr 
and  pulse  analyser  which  can  be  supplied  at  addi 
tiftnal  cost. 


HEADSETS  -  MICROPHONES 

HS-IS  Headset  6<1a0  ohm  PL-M  Plug  .  S2.99 

HS-23  Headset  6000  ohm  PL-54  Plug  .  4.99 

HS.3S  Heads**  20(1  ohm  .  2.9S 

HS.33  Hea«1set  g(Mi  ohm  PL-3.54  Plug  ....  4.9t 

HS-Sa  Headset  600  ohm  lT^-354  Plug  ....  2.9S 

T  30  Thrrt»»  5flreo|»Hone  rL-2'H  Plug  .  9$ 

T.  17  Throat  Mirroph4.nc  PL-g6  Plug  4  7$ 


AN/APS-4  RADAR 


Airborne  X  hand  search  and  attack  radar  hnuse<< 
in  a  plastic  bomb  assembly  that  can  be  jettlsfm.-l 
at  will.  l*resentation  is  a  :r  B-scope  Range  S-75 


MISCELLANEOUS 

TeU  /-h»«l  fl'xt  hcatlerl*  Ml  aa.V*- 


AN/APS-2  RADAR 

Airborne  8  ban<l  search  bombing  and  surveying 
radar  iLslng  .5*  PI»I  ami  3*  scope.  This  e<iulp 
ment  in  an  ideal  low  cost  radar  for  commeiYlal 
or  military  aircraft.  IMng  TPN-l  or  2  8  hand 
p«>rtable  heacnnft.  very  accurate  mileage  measure 
ments  can  he  maile  to  orer  4.5  miles  between  the 
.5P8-X  and  the  beacon.  I*nivt>les  a  very  rapid 
suryeving  method,  ('barac.  as  fullows:  range 
20.  Sti.  1(6)  miles:  .360“  PPI  sweep;  freq  approx. 
2!6N)  Me*.:  power  input  26v  and  l|.5y  4(Ni  26(Hi 


OTHER  TEST  SETS 

T8.276/AP  T8-1WA*  LM 

TS-inX'AP  TS-IKl/AP  lK-,56 

T8-47/APR  TS-lg4'AR  TS.59/APN 

TH-164/AP  T8-I9/ArQ-5  T8-23/AP\ 

TS  266/UP  T8-96'AP  T8  16/AP 

1-130  TBN  3KV  Thermlster  Bridge 


AN/TPS-3  PORTABLE  RADAR 

Lightweight  Portable  S*'arrh  Radar  for  dete<*tt<gt 
of  aircraft,  in  the  fre<iuency  range  of  6i6i  MCS 
power  input:  115?  4'>0  cyc.  1330  watts,  16V  DC 
4«Niw.  Complete  installation. 


AN  APS-3  .\trbome  X  band  Hearrh  and  Homing  ratlar 
('omplete.  ('ontains  RF  brad.  tiHMiulator.  synchronizer, 
('•mtrul  iHixes,  plugs,  antenna,  etc.  115?  4(KI  cyr. 


compart  search  radar  Complete  installation 

available.  N>-w  in  carrying  rases.  Tech,  data 
as  follows: 

Power  input:  90-1.3(1?  Hynrh,  output  avail 
cy  c>T. ;  pulse  rate:  able;  accuracy  -  -  5*. 

601)  rye.;  range;  3,  15.  power  output  1  KW. 

15  miles;  pulse  width:  beam  wid»h:  6’  h«vri.* 

1  mlcrosec. ;  300  yd.t  15*  *ert. ;  presentatogi 
min  range,  all  ranges;  A.  B.  P.P.t. 


$0-13  S-BAND  MARINE  RADAR 

('••mpact  Sea  Search  Radar  for  small  vessels. 
P  P  I.  Indication  Is  provided.  Complete  in  original 
la-fs  with  complete  set*  of  ftpares.  Excellent 
cimdition.  26V  DC  Input. 


SEE  OUR  TUBE  AD  OPPOSITE  PAGE 


PHONE:  DIGBY  9-0347-8-9 


CABLE:  HAMSHACK  NEWYORK 


New  foil  cafolog  now  avoiloble 


WRITE FORQUANTITY  PRICES 

Prica*  ftubiaet  ta  ehaafa  withaut  natlea 
F.O.B..  NYC  mialMaM  ardar  $10.00 
20*«  deaoftit  ragairad.  AM  marehaadlw 

Buarantaad. 
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SEARCHLIGHT  SECTION 


■^1  NEW  THRIFT-LITE 
LIFETIME 

Em 

PHOTO  FLASH 

J'  J  7  Baa.  trua  dayiko  aolor.  UaabU 
— AlhB  di  aai.(orM  opor  114VAC  »/lita  1 
^ft>*  AC40 .  939.49 

P* 


0  !•  ta  VDC/2  Aas.  VwUbU 
DC  cupplr.  u*«pm4  pad  < 

plM^r  butu— tap*.  IIIWM  •1.  ^  /. 

I'MbU  LAB  aupplr.  Uaawt  M'  f 
D-  C-  platUf.  bstlarv  aLargiM.  T  / 
aoM  rulroad.  ineUdw 


OIL  CAPACITORS 

sr  -"\w-rv  Ti 


••HO” 


•  TUKIFTI.n  B  •• 


Sll.tt 


A  COMPUR* 

•  Ur  PmpI  pUn* 

.  Deublw  Utbt  Ou 
AC-4tP  lt«V/»wer  Fi.ib  Unit!  'P4t«r« 
it«t  Tim«  I>«lp7.  L|>  to  ao  MdliMcond  C 
W/LU«iin«  FiMt.  Bulb.  .  . 

TAB  “»UH-rLA»M"  LAMPS 

^.Maplar**  M«f**(eacli 

GP  >1114  luO  St.dt 

AM(JLO«tJ4X  100  9. at 

GE  PT  J 
GE  FT  < 


••Tab** 


6tOT 


UHP  ANTENNA  12'/MCM  ATt/ARKI  Taabla 
C»*a  A  Hpm  Band  laa.  Coai  Tarn  Bd*  PI  Cont 

OMk  A  U'vara  Mebda  Mt« . SBcidUrSl^ 

PL2S9  for  abava .  .«! 

TV  CONICAL  ANTCNNA  Styrdf  Pr^ab  lael. 

•  alanaau  A  100  It.  Coppar  T«>aai  Croaa  Bar  A 

Hdaara.  Brand  Na«  .  M.M 

MICROWAVE  ANT  A812»/APR.  1000  ta 

SiOOMa  w/VU&tU  Tar*  In  Built  HlPaaa  Fltr 

'‘•“•“‘\i-C-V.SAr.NT.NNA. 

MS  4»-t3.  ItM  Ft  . $!.«» 

MS  4»-t3.  Id  Ft .  .  2.49 

BABB;  MP».  S.9ti  ldP47.  S.7»i  MPa.  1.9t 


_ _ tv  V  ^ 

aratai  a«.  Idaal  far  t«o  \ 

.  oouativaa . Sld.tl  V _ _ 

S  far  «3«.At 

SELENIUM  RECTIFIERS 

aaialiaa  la  Raatillara  and  Poaar  tufpliai 


2AMP 


I.2« 


tMT  FT  ! 


8YLV.  dtd.i 


19. 9t 
9.9* 
lt.9t 


ttSUTQ  FT  403  4000  tdltt 

PHOTO  FLASH  PWR  SUPP  KIT 

ItWVDC/IIMA.  Uaiod  Doublar  Crkt.  1  raaa 
fotnrr.  Raciiliar.  S<Kkat.  C'an't««»-~ 

Diacram.  W/PlMh  Tuba  1  4 
SOO-tOO  Watt  Baa .  . $3i.M 

PHOTOFLASH  CAPACITORS 

‘  I9MFD  Taial  .riMFD  Par  Cait.  40 
J  lt)0V  DC734t  W 
D/SOOUVDC  64  4  W 


4AMP 

SAMP  a.9S 
19AMP  4.79  9.94 

12AMP  4.94 
2dAMP  13.29  14.24 

34AMP  14.44  11.44 

34AMP  14.44  24.34  34.44 

34AMP  29.94  49.44 

C.  T.  Ract  144  Amp  14-4>14V 
FuU  HaaaBalan  Kaai  A  Trana. 
la  Kit  form.  All  ll4V/40ty  lop 

UD  to  ItVDC  at  12  asM . 

>  to  34VDC 
24VDC  . 

•20V  DC 


3.44  4.44  U.44 

4.79  4.79 

7.94  12.94  27.44 

12.44  24.44  44.44 

14.44  29.94  92.94 

24.44  34.44  94.44 

31.44  3  9.94  94.44 


BROKEN  REV4-ELECTRICALLV 
PERFECT 

1B30T.  4U4,  SKeOT.  4BN7aT 

138N7QT . Each  44«t  4  tar  92.44 

48040.  4BQ40T.  13bG7.  I4BG6  4L4G. 
4L4UA . Each  74ai  4  far  92.44 


a  24VDC  at  U  a*po 

up  to  *20%' DC  at  «  a*pa 
•Tbia  4  anp  aupply  baa  ■ 


.  923.44  I  1 
..  31.44  '  \ 

.  .  149.44  ' 


4MPD  I 


liMFO;i34VAC.  1944VOC 
2SMFD/134VAC/1444VDC  latai 
14MPO/444VAC/2444VDC  laVai 

14MrD,'444VAC/3 - - 

Bua4aab  I  ubaa  Op^ 

A 


*^|L  .  Ktpatran  Mla  Acav  (723  ABl  A 
f(  '-ouplin*  to  2  Trpo  “S"  Co-A» 

f  Fituaca . 99.44 

F *  1  MIcraaocand  Oalsp  Uaa. 

I  I  .Mdlaa  92.94 

t'dJ*  Mlcrawava  LUhlhatiaa  Aatv  -  P,0 
\“f(4  hr29  Apc  A  IS.  oaa  and  Tr 

Carltioa.  Tjrpo  N  Coupliaa  Uaaa 

2C43.  2C40.  1B27.  Tunaa  24-27(W 

Low  T ubpi 
T*BMt.  Wa' 


RECTIFIER  XFMRS 
SC  Vai 

^T-9  „  . . 

CT-  9-12-lSV/12Am». . 


19.4—19.2 

31—12—14  _  . 

cT-9-12— 14V.4Ama 

19— 12— 9- CT-  9-12> . . 

34VCT— 24V— 14V/24AI 


MICROWAVE 


□f 


7t94»«i 

(>brs 

79Nw»< 


794« 


1.94 


^Mlaa  Rlachlna  Otc.  2  «  _ _ _ 

wadca  (ii:  H  bid.  HiVuia .  92.94 

Pvlao  Blachini  Otc.  Vidao  Intarataca.  1  vindga. 

Itl:l  ratio.  4.3  nih  »ind«a.  U£.  H'Bld.  UiVm*. 

£.  Micro  Sprond  rUr  tima . $2.94 

PULBE  BNAPINC  Xfnr  Kartbava  CXU4U, 

I  MU  8ae  UWio  CV . 99.94 

^^TAH  43a  P/U  CP-4A/AP818  .  ..  - 

400  CYC  XFMRS 

B140.  4040.  2920.  2410V/4S 

ItlSrtt/l'soMa. 

__Ma.. 

tMV/IOOMa. 

^*y7A*  4.7V/.tA.' 
bV/4  4SA.  4  2V/.; 

C4V/1.24A.  4.3V/1 
CV72A.  4V/2A.  . 


■  25W 

n  300W  Modal  P..'.'.  **'  * ,  .  4149 

).  4000  ohn>  Blottad  abaft  24  W  .3  tar  2.M 

■  26  W  Modal  3 . •  M _ 

Infrared  Snooperscope 

L  aata-Coararttr  Tuba  HlBanaiUrltf 


aur  (44  piri.  tuba  la  worth  monav.  wma  foi 
trada-ia-aiiwoanca  aa  RMA  aodaa  aad  datad 
tubaa  with  eaa  yaar  guaraataa.  Skip  yaur  dt' 
(aatira  pictuca  tubaa  prapaid  aaly. 
baa  oroaring  luatal  tuba,  dafaatlaa  watal  tubi 


124MW* 

2MFD/334VAC,  14MVDC 

fMFb  224VAC  OfVOC 

QUANTITY _ _ 

WRITE  FOR  SPECIAL  PRICES 

HIGH  CURRENT  MICA  CNDRS 


CYLINDRICAL  SIMILAR  TYPE  "G" 


USERS. 


SOHy/irSma'Cad/H  Hid 
Dual/l2Hy/140aia/3KV< 
12By/404ma^^KVin< 
lOaWSOOma  or  ISH 
l2.4Ha  tA/l7KV 

14HY  200*a  Hm _ 

4  HV  23Aaia  Tbardaaoa . 

CIRCUIT  BREAKERS 

lalamaan  Magn 
7.  4.  12.  IS.  JO. 

25  *"!!•: 


34  Vail  WILLARD  Miai-BRAS 
t'aaigaad  Portabla  Equip  Modala... 
2V‘24AH  WUIard  PLl'i*  3V.  Vihrat< 
4V/4AH  tVilId  Nr4'BB214U 
4V/aAH  W  illard. . 
eattary  Add,  (R-Eip)  1  pt. 

HkAramMor  1.04  to  I  74  bp  uraa... 

t  Oraa  Iftd  A  Mare.  Ibarwan . 

866A  KIT  AND  XFORMER 


TABOGR/\M 

I  ^  WRITE  FOR  'T  ^  | 

WE  STOCK  lARCE  VARETY  CE 
COMPONENTS  TEA  US 'V  jR  NEEDS 
SELL  US  T  OUB  TUBES  t  EOUif  *''  tNT 


9.O.B.  N.V.C.  Add 
ShM.CharvaaA2'% 
Dap.  Tiibm  Qtd.  trip 
N>Eap.  only.  PrUoa 
Mb^tt^ChMapa 

Ph.  R4ct4r*2-*624S 


460 


September,  1952  —  ELECTRONICS 


INDEX  TO  ADVERTISERS 


Aminite  Paper  Tube  Co . 

Are  Knalneerinr  A  Machine  Co,,  Inc.... 

.\cme  Rtectrlc  Corp . 

Acme  Rlertroaica.  Inc . 

Advance  RIectronIca  Co . 

.\eronautlcal  Communlcatl<»na  Kquip- 

meiit,  Inc.  .  . 

A*G’A  IM\ Inion  of  Rlantlc  Stop  Nut  Corp. 

of  America  . 

.\lr  Marine  Mntora,  Inc . 

Airborne  Inatmmenta  LalM»rator>.  Inc.  .  . 

Aircraft  Radio  Corporation . SaS. 

Aircraft  Trannformer  Corporation . 

AIrflyte  Rlectronlca  Company . 

AIrpux  PriMincta  Company . 

Alden  Prnductn  Company 

.4llen-Rradlejr  Co . 

Allen  Co.,  Inc,,  !>.  B . 

Allen  Mannfactnrlnc  Company . 

Allied  Control  Company,  Inc . 

Allied  Industrlea,  Inc . 

Allied  Radio  Corp . 

Allmetal  Screw  Productn  Company,  Inc.. 

Alpha  Metala.  Inc . 

Altec  l.an*iinp  Corporation  . 

American  Klectric  .Motont . 

American  l>aTa  Corporation . 

American  Phenolic  Corp . 

American  Relay  A  Controla.  Inc . 

American  TelevUlon  A  Radio  Co. .... 

American  Time  I'roductH.  Inc . 

Amperite  Co.,  Inc  ... . 

Am|>ex  Klectric  Corp . 

Andrea  1  orporatlon  . 

Antara  Chemicala  Ul%.  of  General  Dye 

atuff  t  orporatlon  . 62 

.\nti-C'orruMi\e  .Metal  I'roducta  Co..  Inc. 

An-u  Klcvti^inii**,  Inc . 

Anna  Corporation  .  . 

AriMkId  Kiirloeerlnp  Company . 

Arrow  Klectroiiica,  Inc . . 

.4rt-Uoyd  Metal  Products  Corp . 

Art  Wire  A  StampiiiR  Co . 

.\udlo  A  \  ideo  Products  Corp . 

Audio  lH>\lceM,  Inc .  ... 


Camhiidire  Thermionic  Corp . 

Cannon  Electric  ComiMUiy . 

Carboloy  Dept..  General  Eleetrlc  Cem- 

p«njr  . M. 

Carborondom  Company  . 

Carpo  Pnekem  Incorporated  . 

Centralab.  .4  Die.  of  Qlobe-Cnlon  Inc.  . 

If. 

Century  Geophyalcal  Cerp . 

Chaae  Braaa  A  Copper  Co . 

Cheater  Cable  Corp. . 

ChlcaAO  Telephone  Supply  Corp . 50, 

Chlcaco  Tool  A  EnftneerlnA  Co . 

Chlenro  Trnnaformer,  Die.  of  Eaaex  Wire 

Corp.  . 

Cinch  Maniifactorlnff  Corporation . 

('Inemn  EnxlneerlnA  Co . 

Clnroatnt  Mfa.  Co.,  Inc . 

C'leeeland  Container  Co  . 

CHppard  Instrument  Laboratory.  Inc.... 

Cohn  Corp..  simaund . 

Colleetron  Corporation . 

t'olllna  Radio  Company . 

Commanlcatlon  Products  Company,  Iiie. 


Condenser  Products  Company, 
New  Haven  Clock  A  W’ntch  C 
Continental  Connectors  Corp.... 
Continental-Diamond  fibre  Co. 
Comell-DublUer  Electric  Corp... 

Cornish  Wire  Co.,  Inc . 

Coto-Coil  Company  . 

Crescent  Co.,  Inc . 

Creat  Laboratorlea,  Inc . 

Croaa  Co..  H . .  . . 

Cubic  Corporation . 


Dace  Electric  Co.,  liic . 

Dale  Producta,  Inc . 

IMniela  Inc.,  C.  R . 

Deno  Electric  Co . 

Daven  Co . Thli 

l>e  Jur  Amaco  Corporation . 
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Dumont  Electric  Corp . 

Du.Mont  Laboratories.  Inc.,  Allen  B. 

D.\  Radio  Products  Co... . 

Dyiia-loibs.  Inc . . 


Spccificolly  designed  for 
applications  demanding  maximum 
resolution,  the  LP-1  oHers  many 
new  possibilities  and  high  speed 
analysis  of  sounds,  vibrations  and 
electricol  wave  forms. 

4  Selectable  Scanning  Ranges 
Log  Scan  43  cps  to  20,000  cps 
3  Linear  Scanning  Ranges  Resolution 
100  cps  26  cps 

SOO  cps  53  cps 

1500  cps  10S  cps 

a  Gropkic  prcMntofion  of  freqtwacy  vs 
voltopc  •  Selection  ond  moquificotion 
of  any  spoctram  seqmont  for  skorp,  do- 
toiled  onolysis  o  Aatomotic  moximum 
resolution  on  oil  sconning  ronqcs  o  Con¬ 
tinuously  vorioble  tuninq  control  from 
40cps  to  20  KC  o  Ono  cyck  per  second 
sconning  rote  o  Wide  input  voltopo 
ronM  of  500M.V  to  SOOV  o  Swoop 

oscillotor  output  connoction  for  oporotion 
with  Ponoromic  Sonic  Response  Indico- 
tor  G-2 

SPECIAL  APPLICATIONS 
o  Investipotions  of  closoly  spaced  sound 
ond  vibration  froqutneies  o  Hormonic 
onolysis  of  woveferms  koving  low  fro- 
quoncy  fundomentols  o  Spectrum  onoly¬ 
sis  requiring  constont  bond  widfk 

Write  Today 
s  For  Complete 

;  Speeificationt 
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Federal  Telephone  and  Radio  Corp. . . 
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FOR  YOUR  PRODUCT 
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llaydon  Company.  W . 

llaydtMi  .Maniifacturtnir  <'o..  Inc . 54. 

Heath  Company  . 

Ifcllaiid  Kcwcan'h  Corp . 
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HudHun  Radio  ft  Tdcvinlon  Corp . 

IfudMon  T«>ol  ft  Die  C'onipany,  Inc . 

Iludaoit  Wire  C'ompany . 

Ifufheti  Rettearch  ft  Development  LabO' 

ratorlctt  . 170,  171 

Hycor  Company  Inc . 

H>draHerk  AkUenxeoellM-haft  . 

II)  Iron  Radio  ft  UertronIcH  Co . 


can  help  YOU  improve 

YOUR  product ... 

simplify  production 


It’s  amazing  what  things  as  commonplace  as  springs,  coils  and 
wireforms  can  do  to  help  product  performance  and  sales  appeal! 
But,  as  Lewis  Engineers  can  show  you,  there’s  more  to  a  spring 
than  just  a  coil  of  wire.  The  design  and  selection  of  material 
can  “make  or  break”  an  otherwise  good  product.  That’s  why 
it  pays  to  choose  a  supplier  who  has  the  experience,  reputation 
and  facilities  to  furnish  you  with  springs,  coils  and  wireforms 
that  are  expertly  designed  and  engineered  to  fit  your  product’s 
exact  needs. 

Coff  on  iOMffsf  Show  us  your  product  .  .  .  tell  us  your  prob¬ 
lems  .  .  .  see  how  Lewis  Engineers  come  up  with  the  perfect 
answer  to  increased  product  performance  and  lower  production 
costs!  Drop  us  a  line  today! 

LEWIS  SPRING  4  MANUFACTURING  COMPANY 

2656  W.  NORTH  AVENUE,  CHICAGO  47,  ILLINOIS 


Improvod  Se«imle*M*  Wire  C'ompany  . 

InduntrlaJ  Condenser  Corp . 

IntrrnatloiuU  Nickel  Company,  lac. 

Intrmallonal  Radiant  Corp . 

International  Ket-tlHer  i'onwratlon. 
International  RcMlHtarn’r  Ctunpany. 

Ipp«»llto  ft  Co..  Inc.,  dame» . . 

Inatrument  KeHi«*lorH  C'o . . 

Investment  I'anttiiff  Co . 

Irvington  Varnlnh  ft  InHulattkT  Co. 
l-T-K  Circuit  Hreaker  Company.. 


tlefTrrs  Flectn»nl<**i  DtviHlon  Sper  Carbon 


JellifT  .ManufuE'turlnK  C«»rp . 

dennlnits  Radio  .Manufiuturlnir  C 

JFD  .Mf«.  <’o . 

•lohnM>n  Co..  K.  F . 

4oneti  Dlv.,  Hoaurd  B.  Cinch  Mf| 


Kahle  Knclneerlns  ('o . 

Kar|>  Metal  FhkIuHh  Co..  Inc.... 

Karton  . 

Kay  UfH'trlc  C'(»mpany . 

Kelloirc  Company.  .\l.  W . 

Keii.>on  Transformer  ('o..  Inc . 

Krpco  l^aboratorles.  Inc . 

Kester  Solder  Company . 

Keystone  Products  Company . 

Kirk  ft  Blum  Mfff.  Co . 

Klein  ft  Sons.  Mathias . 

Kniwhtv  Company,  James . 

Kollsman  Instrument  Corporation. 
Krohn-Hlte  Instrument  Company. 


^SSPRINGS 


i 
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Have  a  material  problem  ? 


IjtbAnitory  for  Flortmnlr*.  Inr... 

I^ambda  Flortr«nlr»  C’orp . 

lAmpkIn  Inr . 

lAPolntr-Pti»Ar'«>nin*d  Corp.  <Vrr>l 

Lapp  Inoa'ator  Co. . 

lAnkurt  Kl^^rfr  Hnlro  C'ompanj 

Ijrnx  KIrrf Hr  Mfc.  Co . 

fiOwiM  KnrIorrHntr  To .  . 

liOmiH  SpHn«  ft  Mfff.  To . 

Unrar  Kqulpmrnt  I.MbonitoHr« 

I  Jon  rn««trnrrH.  In" . 

IJttIr  Inr.,  .Lrthiir  !> . . 

liOfrlHtlf*«  Rrorarrh  C'ttmpany  .  . 

lAmI  Maniifa  'tuHnff  C'o . 

lAUthan  Mafiufa4‘turlnc  Company 


Maini^Hr««  Inr.  . 

Mallory  ft  Co..  Inc..  P.  R . M. 

Manool  O-amIra  . 

Marrimi'H  Wlr^lrwa  Trlrvraph  Co.,  Ltd.. 

MaHirn  KlrrtHr^l  Inatnimrnt  Co . 

Markrm  Marhinr  Company . . 

Maryland  Prr<*lHlon  Inotriimrnt  C'o . 

MB  ManiifartuHnff  <'ompan>.  Inr . 

Mrtiraw-HIll  Ro«ik  Co  . 

Mcaourrmrnta  C'orporatlon  . S6A. 

Mcprt*  Inr . 

Metal  Tcstllr  Cori> . 

MetaU  ft  ('nntrnin  Corp..  tirnrral  Plate 

IHv . . 

Mira  InNiilator  t'ompany . 

Mlrhel  ManufartuHnff  Co . 

Mtro  Inatniment  t'ompany . S3I, 

Micro  Halt  h.  IH%’.  of  Mlnneapolli»> 

Honeyaell  Keaulator  t'o . . . 

Mileo  Reproduier  Co..  Inr . 

Milford  Rivet  ft  Machine  Co . 

Mlllen  Mfff.  Co..  Inr..  Jameo  . 

Milo  Radio  ft  Klectroniro  Corf) . 

Milwaukee  Tranaformer  t'ompany . 

MlnneaiMdla'Hone)  well  Regulator  Co.. 

Regulator  Ulv . 

Aero  I>lv . 

MJtchell-Rand  Inaulation  t'ompany.  Inc. 

Moloney  KlcctHc  Company . 

MoaHey.  FranclN  I . 

Moaliiee  Paper  Mllla  Company . 

Mairhead  ft  Co..  Ltd . 

Mallard.  Ltd . 

My  rales  Corporation  of  AmcHca . 


Pure  Teflon*  and  Chemelec  Mixtures,  which  are  "alloys”  of 
Teflon,  offer  product  engineers  a  whole  new  family  of  materials. 

Undoubtedly  you  are  familiar  with  the  properties  of  pure 
Teflon  —  its  chemical  inertness,  its  unapproached  dielectric 
qualities,  its  serviceability  at  temperatures  from  —110°  F.  to 
500°  F.,  its  extreme  anti-hesiveness,  its  zero  water  absorption. 

Now,  Chemelec  Mixtures  further  broaden  the  scope  of  this 
wonder  plastic.  If  you  want  Teflon  that  can  be  soldered  or 
cemented,  you  may  have  it.  If  you  want  Teflon,  "alloyed” 
with  metal,  glass,  ceramics,  carbon,  mica,  quartz,  alnico. 
asbestos,  silicate,  calcium,  or  boron,  etc.,  to  meet  a  par¬ 
ticular  material  requirement,  you  may  have  it,  too. 

Bring  us  your  problem  and  our  engineering 
department  will  work  with  yours  to  deter- 
mine  the  material  best  suited  to  your  needs. 


NaIIoiuU  Company.  Inc . 

National  Molditc  Company . 

National  Rfaearch  Corporation .... 

National  Vulcanised  Fibre  Co . 

Neo-Hll  Corporation  . 

New  Hampahlre  Ball  BeaHnes.  Inc 

New  Hermea,  Inr . 

New  York  Transformer  Co.,  Inc... 

New  Company.  J.  M . 

North  Ameri.an  Aviation  lac . 

Northrop  Aircraft.  Inr . 

Nothelfer  M’lndlnv  lAboratoHes. . . 


tMimIte  Mff.  C'o . 

Olympic  Metal  Products  Co..  Inc. 
Owens-f'omlnir  Fibcrclass  Corp. 


Panoramic  Radio  Products  Inc . 461 

Par-Metal  IN^oducts  Corp»ratlnn . S91 

Penn  KncIneeHni;  ft  Manufacturing  Corp.  328 

Phalo  Plastics  Cori>oratlon .  St8 

Phaostron  Co .  378 

Phelps  l>od8e  C'opp.^r  Products  Corp., 

Inca  Manufacturing  Division . SO,  31 

Phillips  ft  Hiss  Co..  Inc .  307 

Pis  ManufactuHnir  Co..  Inc .  333 

Plastold  Corporation .  247 

Polarad  Rlet  Ironies  Corporation .  207 

Polytechnic  Rest'ar.  h  ft  Development 

Company,  Inc .  211 

Popper  ft  Hons  Inc .  387 

Pfdtrr  Instrument  Company  Inc .  318 

Praktica  Co..  Inc .  331 

Precision  Apparatus  Co..  Inc .  464 

Precision  Paper  Tube  Co .  361 


PAiMCATOtS  Of  "Tmow.  "ICa-P* 
AND  OTN»  HUOtOCAMON  PIASTICS 

CAMDEN  1.  NEW  JERSEY 


ELECTRONICS 


APPLICATION 

ENGINEERED 

"PRECISION" 

Circuit  Tester 


20,000  Ohms  per  Volt 


l*rt*nmx  l>lv.  f'hUholni-Ryd«*r 

C*o.,  In<* . 401 

P>r»ferrl<*  <’«►..  Inc.  ...  . 31? 

Radin  Corea  Inc .  340 

Radio  f'orporatlon  of  America . ?05.  tST 

Fourth  Cover 

Radio  Material*  Corporation .  103 

Radio  Receptor  Company . 230 

Radio  Shack  t'orporatlun . 253 

Railway  Rxpreaa  Affenc>.  Air  Cxpreaa 

DIv .  00 

Raytheon  ManiifactorinR  Company ..  .06.  296 
3S2A.  332B 

Remier  Company  Ltd  .  402 

RepuMIc  Foil  A  Metal  MIIIm  Inc .  367 

Reaiittunce  Products  Co.. .  461 

Revere  Copper  A  BrasH  Incorporated  ■  ■  ■  ■  44 

Rhode  Island  Insulated  Wire  Co.,  Inc  191 

Richardson  C«Hnpany  .....  270 

Roanwell  Corporation  ...  367 

Rome  Cable  Cc»rporatl<»n .  296 

Kunzcl  Cord  A  Wire  Co. .  400 


SERIES 


’39” 


HU$  swpertor  phytUal  t»atur»t; 

*  4H'  old*  angle  meter 

•  Heevy  duty  molded  bakelite  instrument  case. 
lUe  SVb  a  7M  I  3' 

•  Heavy  gauge,  anodited  aluminum  panel 
a  Rotary  Range  and  Function  Selection 

*  Recaaaad  6000  volt  safety  jacks 

0  Only  two  pin  |Kks  (or  all  standard  ranges 

1C- 1  locifRor  Carrying  Casa 

Custem  designed  top-grain  cowhide  case  s. 
urltR  tool  and  test  lead  compartment. 


Compact,  laboratory  style,  high  sensitivity  test  sal 
"Application  Engineered"  lor  production,  test,  lab¬ 
oratory,  school  and  service-maintenance  phases  of 
modem  radla-alactranlcs-cammsnicatians. 

20,000  Ohms  par  Vatt  O.C. 

1000  Ohms  par  Valt  R.C. 

VblTAOE  RANCES: 

CINUIEin  RANCES:  0-120  microamps 

0-1.2-12-120-1200  MA.- 
0-12  Amps  O.C. 

RtSISTANCE  RANGES:  0«)00-600K  Ohms 
0-6-60  Megohms. 

KCIREl  RANCES;  From-26  to  -1-70  08. 


Ste  this  and  other  ''Precision"  Application  Cn* 
fintered  instruments  on  display  at  leadMif 
radio  parts  distributors.  Write  for  latest  cataloc. 


Siinborii  Co .  339 

Hwnowmo  Rlcctrlc  Company.  231 

Sarkes  Tanlan.  Inc. 

Roctlflcr  DIv . 394 

Tuner  IHv .  47 

Scientific  Electric  IHv.  of  *‘S”  Corrugated 

(loenched  Gap  C<»  .  226 

Hclntilla  Maoneto  DIv.  of  Bendix  Avia¬ 
tion  Corp. . 163 

Secon  Metals  Corporation .  .  399 

Servo  Corporation  of  America .  342 

Seryomerkaninms.  Inc .  226 

Scftslons  Clo«'k  Co..  Timer  DIv  .  213 

Shakeproof  Inc .  229 

Hhallcr<»ss  Mfo.  Company .  204 

Sloma  Instruments.  Inc .  337 

signal  Enatneerlnar  A  Mfs.  Co. .....  326 

skyway  Precision  Tool  Co .  367 

Sorensen  A  Co .  67 

Southwestern  Industrial  Electronics  Co.  172 

Specialty  Battery  Company  .  369 

Speer  Resistor  DIv.,  Speer  (  orbon  Co...  206 
Spencer-Kennedy  InaboratEirles,  Inc  ■  39.1 

Spraoue  Electric  Company .  9 

Stackpoio  Carbon  Company .  67 

Stamford  Metal  Specialty  Company....  407 

Standard  Pleco  Co .  252 

Stanley  Tools  .  407 

Stevens  Arnold  IncH>rp<aated .  236 

Stevens  .Manufacturlna  t'ompany,  Inc...  91 

St4>ddurt  Aircraft  Radio  Co .  236 

Struthers-Dunn.  Inc . 160 

I  Sturtevant  Co..  1*.  .A .  ..  411 

I  Sun  Electric  Corporation...  230 

I  Superior  Elei'trio  Co .  65 

Superior  Tube  Comimny .  66 

Sylvaiila  Ele<‘trlc  Products.  Inc... 7,  271.  307 
Syntron  Co.  ...  367 


Taber  Instrument  Corporation .  367 

Taylor  Fibre  Co .  167 

Taylor  Tubes,  Inc. .  206 

Tech  laboratories.  Inc .  395 

Technical  Service  Corporation .  346 

Technltrol  Enpineerinx  Company....  411 

Te<‘hnolo6y  Instrument  Corp .  326 

Tektronix.  Inc .  376 

Tel-lnstniment  Co..  Inc .  358 

Telechron  Dept.,  General  Electric  Com¬ 
pany  .  301 

Teletronics  Laboratory  Inc . 396.  415 

Televiso  Corporation  . .  346 

Triewave  Laboratories.  Inc . . 240 

Tenney  Enxlneerlnx  Inc . . 246 

Terpeiiinx  Company.  L.  11 . . 260 

The  Instrument  Wire  Company . 407 

Thomas  A  Skinner  Steel  Products  Com¬ 
pany  . 251 

Thompson  Products,  Inc .  61 

Tinnerman  Products.  Inc .  179 

Tltellex.  Inc . 291 

Tobe  llcutschniann  C<»rp(»ratlon . 340,  341 

Transicoll  Corporation  .  368 

Transradio.  Ltd . 350 

Triplett  Electrical  Instrument  Co .  36 

Tru-Ohm  Products.  DIv.  of  Model  Engl- 

neeiing  A  Mfg.  Inc .  169 

Tung-Sol  Electric  Inc .  255 

Turner  Company  .  200 


I  clnlte  Co.  .  ** 

I'nited  Condenser  Corp . 

Cnlted  Bfanafacturing  A  Service  Co.  365 

United  States  Gasket  Co . 463 

United  States  Radium  Corp<»ratloii  260 

United  States  Testing  Company  Inc.  2.34 

United  Teehnical  I^aboratories  3.36 

United  Transformer  Corp. . . .  Second  Cover 


Varflez  C<^poratlon .  3*7 

3'artan  Associates  .  3*1 

Vector  Electrtmics  Co .  361 

Veeder-Root  Incorporated  .  362 

Vtctoreen  Instrument  Co .  465 

Victory  Engineering  Corp . 3.39 

Waldes  KEihlnour.  Inc .  43 

W’ard  l^eonard  Electric  Company  .  56.  59 

Warren  Wire  Company . 3.39 

Waterbary  Brass  Goods  Branch  of  The 

.American  Brass  Co . 360 

W'aterman  Products  Co..  Inc . 316 

W’aters  lfanafactar!..g.  Inc .  26A 

W^estem  Gold  A  Platinum  Works . 402 

Westlnghouse  fSectrle  Corp.  .48.  49.  196.  876 
W'eston  Electrical  Instrument  Corpora¬ 
tion  .  385 

Wheeler  Insulated  Wire  Co..  Ino .  256 

White  Dental  Mfg.  Co..  8.  S . 348.  362 

Whitehead  Stamping  Company .  328 

Wiley  A  Sons.  Inc.,  dohn .  393 

W  illiams  A  Co..  C.  K .  232 

Winchester  Electronics  Inc .  290 

Workshop  .Associates  Div.,  The  tiobriel 
(  ompany  . . 267 

Xcelittf,  Incorporated  . 

/ophitr  Mills.  Inc. .  73 


SEARCHLloaX  SECTIOaN 

iClcssified  Advtrtisinf) 


H.  E.  H!LTY,  Mgr 


rROFKSSIONAL  SF.RVICF.-S 


SE.VRCHLIGHT  SKCTION  .  .417-460 


Thit  Index  it  ssbIUhed  as  a  csnvssienes  ts  ths 
rssdsrt.  Every  eare  is  takes  ta  make  it  acesrate. 
but  ELECTRONICS  assumes  ns  resQsnsibility  fsr 
•rrsrs  sr  emissions. 
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VISIT  DAVEN'S  BOOTH  329  AT  THE  CLEVELAND 


INSTRUMENTS  SHOW  —  SEPTEMBER  8  TO  12 


TTE  yiTORS 


YEARS  AHEAD,  CREATIVE-ENGINEERING 

has  always  characterized  Daven's  efforts  in  the 
production  of  electronic  components  and  equip¬ 
ment. 


The  unit  illustrated  above  is  only  one  in  a  com¬ 
plete  line  of  Daven’s  world-famous  attenuators. 
Because  this  Company  has  pioneered  and  created 
so  many  worth-while  improvements  in  units  of 
this  type,  you  can  do  no  better  than  to  specify 
Daven  Attenuators. 


Daven's  skilled  staff  of  specialist-engineers  is  at 
your  “beck  and  call"  to  help  with  your  problems 
in  the  selection  of  the  right  attenuators  for  the 
equipment  you  are  designing. 


Write  for  complete  catalog  data. 


191  CENTRAL  AVENUE 
NEWARK  4,  NEW  JERSEY 


GREATLY  EXPANDED  PRODUCTION  FACILI¬ 
TIES  ENABLE  DAVEN  TO  MAKE  DELIVERY 
FROM  STOCK  ON  A  LARGE  NUMBER  OF 
STANDARD  ATTENUATOR  TYPES 


rrom  or^e  source,*. 

8  types  to  fill  your  deflection-system  needs 


RCA  now  offers  these  eight  volume-type, 
deflection-system  tubes  having  perform¬ 
ance  range  to  take  care  of  most  circuit  re¬ 
quirements  efficiently  and  economically. 

Vertical-Output  Tubes;  The  RCA-6S4 
is  a  miniature  medium-mu  triode  for 
circuits  operating  from  the  boosted 
B-voltage  supply  and  is  capable  of  sup¬ 
plying  ample  deffection  for  kinescopes 
having  diagonal-deffection  angles  up  to 
70  degrees  and  operating  at  voltages  up 
to  18  kilovolts.  The  RCA-12BH7  is  a 
miniature  twin  triode  used  in  similar 
circuits  having  more  modest  deflection- 
voltage  requirements  and  permits  the 
economy  of  using  one  triode  unit  as  the 
vertical  oscillator. 

Horizontal-Output  Tubes:  The  RCA- 
6BQ6-GT  beam  power  tube  is  capable 


of  fulfilling  most  requirements  for  hori¬ 
zontal  defleaion  and  high  voltage  in  re¬ 
ceivers  having  B  voltages  in  the  order  of 
230-300  volts.  RCA-23BQ6-GT,  the 
same  as  the  6BQ6-GT  except  for  its  23- 
volt,  0.3-ampere  heater,  is  for  use  in 
receivers  having  series  heater  strings. 
The  huskier  RCA-6CD6-G  has  the  re¬ 
serve  power  desired  in  deluxe  receivers 
operating  at  high  voltages  up  to  18 
kilovolts. 

Damper  Tubes;  The  RCA-6W4-GT 
has  the  high  perveance  needed  for  effi¬ 
cient  operation  and  good  linearity  in 
horizontal-deflection  circuits.  The  RCA- 
6AX4-GT  features  higher  heater-cathode 
voltage  ratings  so  that  a  separate  heater 
supply  is  not  required.  RCA-1 2AX4-GT, 
identical  with  the  6AX4-GT  except  for 
its  1 2.6-volt,  0.6-ampere  heater,  is  for  use 


in  receivers  having  series  heater  strings. 

Application  Nolas:  Application  Notes 
covering  "Design  Considerations  for 
Minimizing  Ripple  and  Interference  Ef¬ 
fects  in  Horizontal-Deflection  Circuits,” 
and  "Horizontal-Deflection-Output  and 
High-Voltage  Transformer  RCA-230TI 
for  18-Kilovolt  Kinescope  Operation” 
are  yours  for  the  asking.  For  your  copies 
— and  data  on  these  RCA  tubes  for  deflec¬ 
tion  systems— write  RCA,  Commercial 
Engineering,SectionlR-42,Harrison,N.J. 

For  additional  information  on  using 
these  RCA  tubes  in  your  circuits  contact 
the  nearest  RCA  Field  Office. 

noa  OrriCISi  (Iwt)  Humboldt  3-3900,  413  S. 
3th  Street.  Herrisoo.  N.  J.  (MMwmt)  Whitehall 
4.2900,  389  E.  Illinois  Street,  Chicago.  Illinois. 
(Wnst)  Madison  9-3671,  420  S.  San  Pedro  Street, 
Los  Angeles,  California. 


RAD  to  CORPORATION  of  AMERICA 


gltCTROM  TUBBS 


HABBISOB.  B.J. 


TMK.® 


